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N-LINKED LTREAS AND CARBAMATES OF 
HETEROCYCLIC THIOSSTERS 

This application is a continue 
5 application of U.S. Patent Applicaticn 
03/775, 535 filed December 31 , 1996. 

BACKGROUND OF THE INVENTION 

1 . TTi.gld of Invention 
10 This invention relates to neurotrophic low 

molecular weighs, small molecule N- linked ureas and 

carbamates c t heterocyclic thioesters having an 

affinity for FK3P- type immune phi I ins, and their use as 

inhibitors of the enzyme activity associated with 

15 immunophilin proteins, particularly peptidyl-proiyl 

isomerase, or rotamase, enzyme activity. 

2 . Dpscription of Related Art 

The term immunophilin refers to a number of 
proteins that serve as receptors for the principal 
20 immunosuppressant drugs, cyclosporin A (CsA) , FK506 

and rapamycin. Known classes of immunophilins are 
cyclophilins and FK506 binding proteins, or FKHPs. 
Cyclosporin A binds to cyclophiiin A while FK506 and 
rapamycin bind to FKBP12. These immunophiiin-drug 

25 comDlexes interface with various intracellular signal 

y . ■ 

transduction systems, especially the immune and 
nervous systems. 

Immunophilins arc known zz have peptidyi-prolyi 



tion-in-part 
Serial N C . 
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; ;cmerase i??Iase) , cr rotate, enzraa activity. .It 
has beer, determined that rttamase enzyae activity 
clays a role ir. the catenation of the 
iaC er==r.version of the cis and crar.s isomers cf 
oectida and protein substrates for tne ixauncpnil:.r. 
croteir.s . 

:~,ur.cphilir.s WS re originally discovered and 
studied in the immune tissue. It was initially 
oostuiated by those skilled ir. the art that inhibition 
- f h,* immunochiiins' rotamase activity leads « 
inhibition of T-ceil proliferation, thereby causing 
th e immunosuppressive activity exhibited by 
immunosuppressant drugs, such as cyclosporin A, FK50S 
and rapamycin. Further s.udy has shown that the 
inhibition of rotamase activity, in and of itself, 

-~r resuT- in immunosuppressive activity, 
aces not r =- L -- 

Schreiber et ai., Science, 1990, vol. 250, pp. 556- 
559. instead, immunosuppression appears to stem from 
the formulation of a complex of immunosuppressant 

. -i ^ _ _ r*- ha^ be«n shown that the 
drugs and immunopmlms . i-- has oe_n s. 

immunophilin-drug complexes interact with ternary 
protein targets as their mode of action. Schreiber et 
al., Call, 1991- vol. 66, pp. 307-315. In the case of 
FKBP-FK506 and cyclophiiin-CsA, the immuncphilin-drug 
complexes bind to the enzyme caicmeurin and inhibit 
the T-cell receptor signalling which leads to T-cei- 
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proliferation. Similarly, the immuno p h i 1 i n - drug 
complex of FK3?-rapamycir. interacts with the 
RAFTi/r?A? protein and inhibits the IL-2 recectcr 
■ signalling. 

5 Immunophilins have been found to be present at 

high concentrations in the central nervous system. 
Immunophilins are enriched 13-30 times mere in the 
central nervous system than in the immune system. 
Within neural tissues, immunophilins appear to 
10 influence nitric oxide synthesis, neurotransmitter 

release and neuronal process extension. 

It has been found that picomclar concentrations 
of an immunosuppressant such as FX50 5 and rapamycin 
stimulate neurits outgrowth in ?C12 cells and sensory 
15 neurons, namely dorsal root ganglion cells (DRGs) . 

Lyons et al . , Proc. of Mad. Acad. Sci., 1994, vol. 
91, oo. 3191-3195. In whole animal experiments, FK506 
has been shown to stimulate nerve regeneration 
following facial nerve injury. 
->0 Surprisingly, it has been found that certain 

compounds with a high affinity for FKBPs are potent 
rotamase inhibitors and exhibit excellent neurotrophic 
effects. Furthermore, these rotamase inhibitors are 
devoid of immunosuppressive activity. These findings 
.25. suggest the use of rotamase inhibitors in treating 
various peripheral neuropathies and enhancing neuronal 
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regrowch in the central nervous system (CMS) . Studies 
have demonstrated that neurodegenerative disorders 
such as Alzheimer's disease, Parkinson's disease, and 
amyotrophic lateral sclerosis 'A1S) may occur due to 
the loss, or decreased availability, of a neurotrophic 
substance specific for a particular population of 
neurons affected in the disorder. 

Several neurotrophic factors affecting specific 
neuronal populations in the central nervous system 
have been identified. For example, it has been 
hypothesized that Alzheimer's disease results from a 
decrease or loss of nerve growth factor (NGF; . It has 
thus been proposed to treat Senile Dementia of the 
Alzheimer's Type ( 3 DAT ) patients with exogenous nerve 
growth factor or other neurotrophic proteins, such as 
brain derived growth factor, glial derived growth 
factor, ciliary neurotrophic factor and neurotropin-3 , 
to increase the survival of degenerating neuronal 
populations . 

Clinical application of these proteins in various 
neurological disease states is hampered by 
difficulties in the delivery and bioavailability of 
large proteins to nervous system targets. By 

■^nnn.nnr^qsaat drucs with neurotrophic 
contrast, immunosuppressant 

activity are relatively small and display excellent 

, _ , ^ ; r- - v However/ when 

bioavailability and speci, 
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administered chronically, immunosuppressant drugs 
exhibit a number of potentially serious side effects 
including nephrotoxicity, such as impairment of 
' glomerular filtration and irreversible interstitial 

5 fibrosis (Kcpp et al . , J. .-jr.. See. ^epr.rcl . , 1991, 

1:182); neurological deficits, such as involuntary 
tremors, or non-specific cerebral angina, such as non- 
localized headaches (De Green et al . , N. Engl. J. 
Med. , 1937, 317:351); and vascular hypertension with 

10 complications resulting therefrom (Kahan et al., M. 
Engl. J. Med., 1989, 321:1723). 

In order to prevent the side effects associated 
with use of the immunosuppressant compounds, the 
present invention provides no n- immune suppressive 

15 compounds containing small molecule FK3P rotamase 

inhibitors for enhancing neurit a outgrowth, and 
promoting neuronal growth and regeneration in various 
neuropathological situations where neuronal repair can 
be facilitated, including: peripheral nerve damage 

~n caused by physical injury or disease state such as 
diabetes; physical damage to the central nervous 
system (spinal cord and train) ; brain damage 
associated with stroke; and neurological disorders 
relating to neurodegeneration, such as Parkinson's 

•25- disease, SDAT (Alzheimer ' s disease), and amyotrophic 
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<ttTMMARY OF TffT TWENTION 

The present invention relates to neurctrcphic, 
low molecular weight, small roiecule compounds having 
an affinity for FK3P-ty?e irr.-ur.c?hi!ins . Cnca ccunc 
5 to these pr steins, the neurctrcphic conpc-r.cs are 
coter.t inhibitors of the er.:;,-2 activity associated 
with imunochiiin proteins, particularly pectidyl- 
proiyl isomerase, or rotamase, enzyme activity. .-. key 
feature of the compounds of "he present invention is 
10 that -hey do not exert any significant 
immunosuppressive activity in addition to their 
neurctrcphic activity. Another significant feature is 
the novel addition of a thioester linkage and an 
unexpected increase in bioavailability and potency as 
15 compared to compounds lacking a thioester linkage. 

Specifically, the present invention relates to a 
compound cf formula I: 



20 




I 

or a pharmaceutical!:/ acceptable salt, ester, or 
solvate thereof, wherein: 

A and B are "taken together with the nitrogen and 
carbon atoms to which they are respectively attached 
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Co form a 5-7 memo e red saturated or unsaturated 
heterocyclic ring containing any combination cf CK : , o, 
S, SC,' S0 : , NH cr NR 2 ; 

K is eicher 0 or S; 

v i 3 a direct bond to 2, a C : -C; straight cr 
branched chain alky I, or a c ; -~. : straight: or c ranched 
chain aiy.8r.yi, wherein any cf "he carbon ator.s of said 
aikvi or alkenyi are optionally substituted in one or 
10 more positions with amino, halo, haioalkyi, 
thiocarbor.yi, ester, thioester, aikoxy, aikenoxy, 
cvano, nitro, imino, alkyiamino, amir.caikyl, 
sulfhydryi, thioalkyl, sulfonyi, oxygen to form a 
carbcnvi, or wherein any of the carbon atoms of said 
15 aikyi or alkenyi are optionally replaced with 0, NH, 

NR., 5, SO, or S0 : , wherein ?. ; is selected from the 
group consisting of hydrogen, (C.-C,i -straight cr 
branched chain alkyi, (C 3 -C. : ) -straight or branched 
chain alkenyi or alkynyl, and (C.-CJ bridging aikyl 
?o wherein said bridging aikyl forms a heterocyclic ring 
starting with the nitrogen of NR, and ending with one 
of the carbon atoms of said aikyl or alkenyi chain, 
and wherein said heterocyclic ring is optionally fused 
to an Ar group; 

25 z is a direct bond, or a C : -C, straight' or 

branched chain aikyl, or a C : -C, straight or branched 
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chair, alkenyl, wherein any cf -he career, atoms of said 
aikvl cr alkenyl are optionally substituted ir. one cr 
mere positions with amino, halo, haloalkyi, 
thiccarbcnyl, ester, thioester, alkcxy, alkencxy, 
cyar-o, nitro, imino, alkyiammo, amir.caikyl, 
sulfhydryl, thicalkyl, suifor.yl, oxyger. to form a 
carbcr.y-, or wherein any of the carbon atoms of said 
alkyi cr alkanyi are optionally replaced with 0, >'K, 
NR., 3, 5C, or S0 : , wherein ?. : is selected from the 
group consisting of hydrogen, (C : -C ; ; -straight or 
branched chain aikyl, (C 5 -C,) -straight or branched 
chain aikenyi or alkynyl, ar.c (C.-CJ bridging alkyi 
wherein said bridging alkyi ferns a heterocyclic ring 
starting with the nitrogen of N?. : and ending with one 
of the carbon atoms of said alkyi or alkenyl chain, 
and wherein said heterocyclic ring is optionally fused 

to an Ar group; 

C and D are independently : 

hydrogen, Ar, C : -C 5 straight or branched chain 
alkyi, or C : -C s straight or branched chain aikenyi, 
wherein any of the carbon atoms of said aikyl or 
aikenyi are optionally substituted in one or more 
positicn(s) with C s -C, cycloaikyl, C 5 -C, cycioaikenyi, 
hydroxy!, carbonyl oxygen, or Ar, wherein said aikyl, 
aikenyi, cycloaikyl or cycioaikenyi groups are 
optionally substituted with Z,-Z. : aikyl, C.-C. alkenyl, 
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hydroxy, amino, halo, haloaikyl, chiccarbcnyl, ester, 
thioescer, aikcxy, aikencxy, cyano, nitre, immc, 
a 1 ky I ami no , ami no a i ky 1 , s u 1 f hy dr y 1 , t h ic a 1 ky i , 
' suifcnyi, wherein any of the carbon atoms of said 
5 aikyl or aikenyl are optionally substituted m one or 
more positions with oxygen tc form a carbcr.yi, or 
wherein any of zhe carbon atoms of said aikyl or 
aikenyl are optionally replaced with 0, MK, N?. : , 3, SO, 
or SG :/ wherein R 2 is selected from the group 
0 consisting of hydrogen, (C-.-C.j -straight :: branched 

chain aikyl; (Cj-Cj) -straight :: branched chain aikenyl 
or alkynyl, and (C-.-CJ bridging aikyl wherein said 
bridging aikyl forms a heterocyclic ring starting with 
the nitrogen of NR : and ending with one of the carbon 
15 atoms of said aikyl or aikenyl chain, and wherein said 

heterocyclic ring is optionally fused to an Ar group; 

wherein Ar is an aryl or heteroaryi moiety which 
is substituted or unsubstituted; 
W is oxygen or sulfur; 

u is either 0 or N, wherein when U is 0, then R t 
is a lone pair of electrons and R 2 is selected from the 
group consisting of: 

Ar as defined above, C 2 -C 3 cycioaikyi/ C : -C,- 
straight or branched chain aikyl or aikenyl, or C : -C 6 
straight or branched chain aikyl or aikenyl 
substituted in one or more positions with Ar, amino, 
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halo, haloaikyi, hydroxy, trif luoromethyi, c.-c 5 
straight or branched chair, alkyl, C : -C; straight: c: 
branched chain alker.yl, carbcr.vl, thiccarbcnyi, ester, 
thicester, aikoxy, aikenoxy, cyanc , nitro, imir.c, 
a Ik via.-! no, amincaikyl, suifhydryi, thioaikyi, 
suiftr.vi, substituted alkyl ■:: aikenyl wherein any cf 
the carbon acorns of the alkyi or aikenyl are 
optionally replaced with S, SC, SO : , 0, or NR : wherein 
R, is selected from the group consisting of hydrogen, 
(C.-r.\ -straight or branched chain alkyl, (C 3 -C 5 ) - 
straight or branched chain aikenyl or aikynyl, and (C- 
C-) b" dcir.a alkyi wherein said bridging alkyi norms a 
heterocyclic ring starting with the nitrogen of NR. and 
ending with one of the carbon atoms of said alkyi or 
aikenvi chain, and wherein said heterocyclic ring is 
optionally fused to an Ar grtup or C.-C, cycioaikyl; 

ana when U is M, R and R : are selected 
independently from the group consisting of: 

hydrogen, Ar as defined above, C.-C, cycioaikyl, 
C.-Ci straight or branched chain alkyl or aikenyl, or 
C,-C s straight or branched chain alkyl or aikenyl 
substituted in one or more positions with Ar, amino, 
halo, haloaikyi, hydroxy, trif iuoromethyi, C,-C, 
straight or branched chain alkyi, C : -C, straight or 
branched chain aikenyl, carbenyi, thiocarbonyi, ester, 
thioester, aikoxy, alkenoxy, cyano, nitro, imino, 
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a 1 k y 1 am i no , ami no a 1 k y 1 , s u 1 f h y dr y 1 , t h i c a 1 !< y ± , 
sulfonyi, substituted aikyl or aikenyi wherein any of 
the carbon atoms of the aikyl or aikenyi are 
ccticr.ailv replaced with S, 3 Z , 3C : , 0, or M?. : wherein 
5 ^ i s selected from the grout consisting of hydrogen, 

(C.-C s ; -straight or branched chain alkyi, (C 2 -C;) - 
straight or branched chain aikenyi or aikynyi, and (C : - 
C 4 ) entering alkyi wherein sail bridging aikyl ft ns a 
heterocyclic ring starting with the nitrogen of MR : and 
10 ending with one of the carbon atoms of said aikyl or 

aikenyi chain, and wherein said heterocyclic ring is 
optionally fused to an Ar grtup or C ; -C 4 cycioaikyl; 

or R- and R ; may be taken together to form a 

r.stsrocvclic ring. 
1_5 i- preferred embodiments, .-.r is a cyclic or fused 

eveiic ring and includes a " r.c - , bi- cr tricyclic, 
carbo- or hecerocyclic ring, wherein the ring is 
either unsubstituted or substituted in one to five 
positicn(s) with halo, haloaikyi, hydroxyl, nitro, 
-0 trifiuoromethyl, C.-C s straight or branched chain 

aikyl, C : -C s straight or branched chain aikenyi, C : -C s 
alkoxv, C--C s alkenyloxy, chencxy, benrylcxy, amino., 
thiocarbonyl, ester, thioester, cyano, imino, 
alkyiaiaino, aminaalkyl, sulfhydryi, thioaikyi, and 
.25 sulfonyi; wherein the individual ring sizes are =-3 

meirtbers; wherein the heterocyclic ring contains 1-4 
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hetercatomis^ selected from the group consisting of G, 
M, or 5; wherein aromatic cr -ertiary alkyi amines are 
optionally oxidized to a corresponding N-oxide. 

Particularly preferred Ar groups include phenyl, 
benzyl, naphthyi, pyrrciyi, pyrroiidinyi, pyridinyl, 
pyrimidir.yl, pur.nyi, cuinciinyl, isccuinoUnyl, 
furyl, thiophenyl, imidazoiyl, oxazoiyi, thiazolyl, 
pyrazoiyl, and thienyl. 

Preferred heterocyclic groups may be selected 
from the group consisting of pyrrolyl, pyrroiidinyi, 
cvridinyl, pyrimidinyl, purinyl, quinolinyi, 
isoquinolinyl, furyl, thiophenyl, imidazoiyl, 
oxazoiyi, thiazolyl, pyrazolyl, thienyl, piperidinyi, 

and piperazinyl. 

a oref erred embodiment of this invention, is a 

compound of formula II: 




■Y-Z 



II 

20 or a pharmaceutical^ acceptable salt, ester, or 
solvate thereof, wherein: 

r, 7, G and H are independently CH., 0, S, SC, 
SO-, NK or NR. wherein at least two of E, F, G, and H 
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are CH : ; 

X is either 0 or 3; 

Y is a direct bond tc Z, a C-C 5 straight or 
branched chain alky I, or a C ; -C s straight or branched 

5 chain aikenyl, wherein any of .he carbon atoms of said 
alky! or aikenyL are optionally substituted in one or 
more positions with ami", halo, haloalkyl, 
thiccarbonyi, ester, thioester, aikexy, alkencxy, 
cyanc-/ nitro, iminc, alky i amino, ami no a 1 Icy 1, 
10 sulfhydryi, thxoalkyi, sulfcnyl, oxygen to form a 

carbcnvi, or wherein any of the carbon atoms of said 
alkvi or aikenyl are optionally replaced with 0, NK, 
NR., 5, SO, or SO :/ wherein ? : is selected from the 
group consisting of hydrogen, -straight or 

15 branched chain alkyl, (C 3 -C : ; -straight or branched 

chain aikenyl or alkynyl, and (G-CJ bridging alkyl 
wherein said bridging alkyl ftrms a heterocyclic ring 
starting with the nitrogen of NR, and ending with one 
of the carbon atoms of said alkyl or aikenyl chain, 

~0 - and wherein said heterocyclic ring is optionally fused 

to an Ar group; 

Z is a direct bond, or a G-C s straight or 
branched chain alkyl, or a G-G straight or branched 
chain aikenyl, wherein any of the carbon atoms of said 
■ 25 alkyl or aikenyl. are optionally substituted in one or 

more oositions with amine, halo, halcalkyi, 
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thiocarbcr.vl, ester, thioester, alkoxy, aikenox-y., 
cyar.o, r.itro, imino, aikyiamino, amino allcyl, 
sulfhydrvl, thioaikyi, suifcnyi, oxygen to fcrm a 
carbor.yl, cr wherair. any of the carbor. areas cf said 
5 aikyl cr alkenyi are optionally replaced with C, NK, 

MR,, S, SC, or SC : , wherein ?. : is selected from Che 
group consisting of hydrogen, (C-CJ -straight or 
branched chain aikyl, (C : .-:, -straight or branched 
chain alkenyi cr aikynyl, and (C : -Cj bridging aikyl 
LO wherein said bridging aikyl forms a heterocyclic ring 
starting with the nitrogen of MR. and ending with one 
of the carbon atoms of said aikyl or alkenyi chain, 
and wherein said heterocyclic ring is optionally fused 

to an .-.r group; 
]_5 c and D are independently: 

hydrogen, Ar, C.-C, straight or branched chain 
aikyl, or C : -C, straight or branched chain alkenyi, 
wherein any of the carbon atoms of said aikyl cr 
alkenyi are optionally substituted in one or more 
"0 position(s) with C S -C, cycloalkyl, C. : -C- cycioaikenyl, 
hydroxy!, carbonyi oxygen, or Ar, wherein said aikyl, 
alkenyi, cycloalkyl or cycioaikenyl groups are 
optionally substituted with C.-C, aikyl, C : -C 5 alkenyi, 
hydroxy, amino, halo, haloalkyl, thiocarbonyl, ester, 
25 thioester, alkoxy, alkenoxy, cyano, nitre, imir.o, 
aikyiammo, amincaikyl, sulfhydrvl, thicaikyi, 
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suifcnyl, wherein any of the career, atoms of sa*ic 
alkyi or alkenyl are optionally substituted in one cr 
more positions with oxygen to form a carbenyi, or 
■ wherein any of the carbon atoms of said alkyi or 
5 alkenyl are optionally replaced with C, NK, N?. : , S, SO, 

or SC : , wherein P. : is selected from the group 
consisting of hydrogen, (C--:,; -straight or branched 
chain alkyi, <C : -C) -straight cr branched chain alkenyl 
or aikynyi, and (C : -C ; ) bridging alkyi wherein said 
10 bridging alkyi forms a heterocyclic ring starting with 

the nitrogen of N?*, and ending with one of the carbon 
atoms of said alkyi cr alkenyl chain, and wherein said 
heterocyclic ring is optionally fused to an Ar group; 
wherein Ar is an aryi or heteroaryl moiety which 
15 is substituted or unsubs tituted; 

W is oxygen or sulfur; 

u is either 0 or M, wherein when U is C, then ?.• 
is a lone pair of electrons and R : is selected from the 
group consisting of: 

?0 Ar as defined above, C : -C, cycioaikyl, C.-C 5 - 

straight or branched chain alkyi or alkenyl, or C : -C ; 
straight or branched chain alkyi or alkenyl 
substituted in one or more positions with Ar, amino, 
halo, haloaikyl, hydroxy, trif iuoromethyi, C,-C.< 

25 straight or branched chain alkyi, C : -C s straight or 

bra.iwi:sd c.^i" *i:<e:-.yl, career yi. -h^.r.carbcv/I, es^r, 
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thieester, aikoxy, aikenoxy, cyar.s, nitre, inino, 
aikvlaninc, aainoaikyi, suifhydryl, thioaikyl, 
suifcnvl, substituted aikyl cr alkenyl wherein any of 
the carbon atoms of the aikyl or alkenyl are 
oc tic -ally replaced with S, IZ, 3C : , 0, or NR. wherein 
R, is selected from the group consisting of hydrogen, 
(C-C-) -straight or branched chain aikyl, :C ; -C. ; )- 
straioht or branched chain ai:<enyi cr alkynyl, and !C- 
C A ) bridging aikyl wherein said bridging alky! ferns a 
heterocyclic ring starting with the nitrogen of MR-, and 
ending with one of the carbon ator.s of said aikyl or 
alkanyi chain, and wherein said heterocyclic ring is 
optionally fused to an Ar group or C,-C, cycioalkyi; 

and when U is N, ?.-. and R : are selected 
15 independently from the group consisting of: 

hydrogen, Ar as defined above, C.-C* cycioalkyi, 
C.-C= straight or branched chain aikyl or alkenyl, or 
C.-C s straight or branched chain aikyl or alkenyl 
substituted in one or mere positions with Ar, ammo, 
halo, haioaikyl, hydroxy, trifiuorcnethyi, C.-C, 
straight or branched chain aikyl, C,-C s straight or 
branched chain alkenyl, carbonyi, thiocarbonyl, ester, 
thioester, aikoxy, aikenoxy, cyano, nitro, inino, 
alkylate, amincalkyi, suifhydryl, thioaikyl, 
sulfonyi, substituted aikyl cr alkenyl wherein any of 
the carbon atoms of the aikyl or alkenyl are 



'0 
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optionally replaced with S, SG, S0 : , 0, cr N?. : wherein 
r, is selected from the group consisting cf hydrogen, 
(C : -C*> -straight or branched chain aikyi, !C;-C. : ) - 
straight cr branched chain ai>enyi or aikynyi, and ?c.- 
5 C 4 ) bridging al!<yi wherein said bridging aikyi forms a 
heterocyclic ring starting with the nitrogen of MR, and 
ending with one cf the carbcn atoms of said aikyi or 
aikenvi chain, and wherein said heterocyclic ring is 
optionally fused to an Ar group or C r C^ cycicalkyi; 
10 or r, and R : may be taken together to form a 

heterocyclic ring . 

In preferred embodiments, Ar is a cyclic or fused 
cyclic ring and includes a mono-, bi- or tricyclic, 
carbo- or heterocyclic ring, wherein the ring is 
15 either unsubstituted or substituted in one to five 

position(s) with halo, haioalkyi, hydroxyl, nitre, 
trif luorcmethyl, C : -C 5 straight or branched chain 
aikyi, C^C* straight or branched chain alkenyi, C-C 5 
alkoxy, C : -C 5 alkenyloxy, phenoxy, benzyloxy, amino, 
20 thiccarbonyl, ester, thioester, cyano, imino, 

alkylamino, aminoalkyi, suifhydryl, chioaikyl, and 
sulfonyl; wherein the individual ring sizes are 5-3 
members; wherein the heterocyclic ring contains 1-4 
heteroatom(s) selected from the group consisting of 0, 
25 N, or S; wherein aromatic or tertiary alkyl amines are 
optionally oxidized to a corresponding N-oxide. 
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Particularly preferred ?- groups include pherr/.i, 
benzyl, naphthyl, pyrrolyl, pyrroiidinyl, pyridinyi, 
pyrimidinyi, purinyl, quir.clir.yl, isoquinolir.yl, 
furvl, thiopher.yi, iraidazciyl, cxazoiyi, thiazciyi, 
pyrazoiyi, and thienyl. 

Preferred heterocyclic croups stay be selected 
from the group consisting of pyrroiyi, cyrrciidinyi, 
pvridir.yl, pyrimidinyi, purinyl, quinclinyi, 
isoqui.-clinyl, furyl, thicchenyi, imidazolyi, 
oxazolyi, thiazolyl, pyrazoiyi, thienyi, piperidinyi, 
and piperazinyi. 

Another preferred embodiment is a compound of 

formula III: 




sster, or 



Ri 

III 

or a pharmaceutical!'/ acceptable salt, 
solvate thereof, wherein: 

E, F, and G are independently CH : , 0, S, SO, SC : , 
NH or NR, wherein at least 2 cf Z, F, and G are CH.; 

X is either 0 or S; 

Y i5 a direct bond tc Z, a C-C ; straight or 
branched chain alkyi, or a C : -C, straight cr branches 

13 
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chair, alkenyi, wherein any of the career, atcas of said 
alkyi cr alkenyi are optionally substituted ir one or 
more positions with a-r.ir.c, hale, haioaikyi, 
thiocarbenyl, ester, thioescer, aikcxy, aikencxy, 
5 cyano, nitre, imino, alkyiaminc, anincaikyi, 
suifhydryi/ thioaikyi, sulftnyi, cxyger. tc form a 
carbenyl, or wherein any of the carfcer. atcrr.s z : said 
aikyl or alkenyi are optionally replaced with 0, NK, 
NR : , 5, SO, or S0 : , wherein ?. ; is selected from the 
0 group consisting of hydrogen, (C : -C,-) -straight or 
branched chain aikyl, (C,-::_ : ■ -straight cr branched 
' chain alkenyi or alkynyi, and (C : -C 4 ) bridging aikyl 
wherein said bridging aikyl ferns a heterocyclic ring 
starting with the nitrogen cf NR : and ending with one 
15 of the carbon atoms of said aikyl or alkenyi chain, 

and wherein said heterocyclic ring is optionally fused 
to an Ar group; 

Z is a direct bond, or a C-C, straight or 
branched chain aikyl, cr a C : -C^ straight or branched 
20 chain alkenyi, wherein any of the carbon atoms of said 
aikyl or alkenyi are optionally substituted in one or 
more positions with amino, halo, haloalkyl, 
thiocarbonyl, ester, thioester, alkoxy, aikenoxy, 
cyano, nitro, imino, alkylaminc , aminoalkyi, 
25 suifhydryi, thioaikyi, sulfcnyi, oxygen to form a 

carbonyl, or wherein any of the carbon atoms of said 
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alky! cr alkenyi are coticnally replaced with o, NH, 
NR : , 5, SO, cr SO ; , wherein ?. : is selected from the 
group consisting of hydrogen, iC^C-J -straigh t cr 
branched chair, aikyl, (C,-C,. -straight cr "crar.ched 

5 chair, alkenyi cr alkyr.yi, and (C.-CJ bridgir.r aikyl 
wherein said bridging aikyl forms a heterocyclic ring 
starting with the nitrogen of >i?. ; and ending v.-ith one 
of the carbcn atoms cf said alkyi or alkenyi chain, 
and wherein said heterocyclic ring is optionally fused 

LO to an Ar group; 

C and D are independently: 

hydrogen, Ar, C : -C. : straight or branched chain 
alkyi, or C : -C.- straight or branched chain alkenyi, 
wherein any of the carbon atoms of said alkyi or 
15 alkenyi are optionally substituted in one or more 

position is) with C,-C, cycioalkyl , C.-C- cycioalkenyi, 
hydroxy!, carbonyl oxygen, or Ar, wherein said aikyl, 
alkenyi, cycioalkyl or cycioalkenyl groups are 
optionally substituted with C : -C ; aikyl, C : -C, alkenyi, 
70 hydroxy, amino, halo, haloaikyl, thiocarbcnyl , ester, 

thioester, alkoxy, alkenoxy, cyano, nitre, imino, 
alkyiamino, aminoalkyl, sulfhydryl, thioaikyl, 
sulfonyl, wherein any of the carbon atoms cf said 
aikyl cr alkenyi are optionally substituted in one or 
25 more positions with oxygen to form a carbonyl, cr 
wherein any of the carbon atoms of said aikyl or 
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- aikenyi are optionally replaced with 0, NK, NR : , s, SO, 
or SC : , wherein R : is selected from the group 
consisting of hydrogen, (C-C*) -straight or branched 
chain aikyi, (C 2 -C s ) -straight: cr branched ch^in aikenyi 
5 cr aikyr.yl, and (C,-C 4 ) bridging aikyi wherein said 
bridging aikyi forms a heterocyclic ring starting with ■ 
the nitrogen of NR : and ending with one of the carbon 
atoms cf said aikyi or aikenyi chain, and- wherein said 
heterccvciic ring is optionally fused to an Ar group; 
10 wherein Ar is an aryi or heteroaryi moiety which 

is substituted or unsubstituted; 
W is oxygen or sulfur; 

U is either 0 or N, wherein when U is 0, then R : 
is a lone pair of electrons and R : is selected from the 
15 group consisting of: 

Ar as defined above, C 2 -C 3 cycloalkyi, C : -C 5 
straight or branched chain aikyi or aikenyi, or C-C, 
straight or branched chain aikyi or aikenyi 
substituted in one or more positions with Ar, amino, 
0 halo, halcalkyl, hydroxy, trif luoromethyi, C : -C s 
straight or branched chain aikyi, C : -C, straight or 
branched chain aikenyi, carbonyl, thiocarbonyl, ester, 
thioester, alkoxy, alkenoxy, cyano, nitro, imino, 
alkylamino, aminoalkyl, sulfhydryi, thioalkyl, 
25 sulfonyi, substituted alkyl or aikenyi wherein any of 
the carbon atoms of the aikyi or aikenyi are 
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optionally replaced wich S, SC, SO : , G, or wh.ere.in 
r, is selected from the group consisting of hydrogen, 
(C.-C;; -straight or branched chair, aikyl, ;C ; -C. ; :- 
strairht or branched chain aikenyl or aikynyl, and (C- 
C 4 ) bridging aikyl wherein said bridging alky! ioras a 
heterocyclic ring starting with the nitrogen :f NR.. and 
ending with one of the careen atoms cf said alkyi or 
aikenyl chain, and wherein said heterocyclic ring is 
optionally fused to an Ar group or Cj-C, cycicaikyl; 

and when U is N, ?-. and ?. : are selected 
independently from the group consisting of: 

hydrogen, Ar as defined above, C,-C, cycloaikyl, 
C.-C, straight or branched chain aikyl or aikenyl, or 
C-C; straight or branched chain aikyl cr aikenyl 
substituted in one or more positions with Ar, amino, 
halo, haloalkyl, hydroxy, tnf iuorcmethyl, C : -C s 
straight or branched chain aikyl, C : -C, straight or 
branched chain aikenyl, carbonyi, thiocarbonyl, ester, 
thioester, alkoxy, alkenoxy, cyano, nitr:, iminc, 
aikylammo, amino aikyl, suifhydryl, thioalkyi, 
sulfonyl, substituted aikyl or aikenyl wherein any of 
the carbon atoms of the aikyl or alkeny!"' are 
optionally replaced with S, SO, SC„ 0, or M7-, wherein 
R : is selected from the group consisting of hydrogen, 
(O.-C) -straight or branched chain alkyi, {C s -C s )- 
straight or branched chain aikenyl or aikynyi, and (C,- 
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C 4 ) bridging aikyi wherein said bridging aikyi forms -a 
heterocyclic ring starting with the nitrogen of MR, and 
ending with one of the career, a terns cf said aikyi or 
aiker.yl chain, and wherein said heterocyclic ring is 
5 optionally fused to an Ar grrup or C.-C* cycicalkyl; 

cr ? n and R : may be taken together to form a 
heterocyclic ring. 

:n preferred embodiments/ Ar is a cyclic or fused 
cyclic ring and includes a rr.cr.c-, bi- or tricyclic, 
10 carbc- or heterocyclic ring, wherein the ring is 
either unsubs tituted or substituted in one to five 
position is) with halo, hale aikyi, hydroxy!, nitre, 
trif iucromethyi, C : -C, straight cr branched chain 
aikyi, C : -C< straight or branched chain aikenyl, C : -C 6 
15 alkoxy, C : -C- alkenyloxy, phenoxy, benzyloxy, amino,, 

thiocarconyl, ester, thicester, cyano, imino, 
alkyiamino, aminoalkyi, suifhydryl, thioaikyi, and 
sulfonyl; wherein the individual ring sizes are 5-3 
members; wherein the heterocyclic ring contains 1-4 
?0 heteroatom(s) selected from the group consisting of 0, 
N, or S; wherein aromatic or tertiary aikyi amines are 
optionally oxidized to a corresponding N-oxide. 

Particularly preferred Ar groups include phenyl, 
benzyl, naphthyl, pyrrolyl, pyrrolidinyl, pyridinyl, 
■25 pyrimidinyl/ pyrinyl, quinoiinyi, isoquinciinyi, 
furyi, thiophenyl, imidazolyl, oxazolyl, thiazolyl, 
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pyrazolyi, and thienyi . 

Preferred heterocyclic croups may ce selected 
frora the croup consisting of pyrrtlyi, cyrrolidinyi, 
pyridir.yi, pyrimidinyi, purir.yi, quinoiinyi, 
isocuinclinyl, ffuryl, thicphs.-yi, iraidaiciyi, 
oxazolyl, thiatoiyi, pyrazoiyl, tr.ier.yl, piperidmyi, 

and piperacir.yi. 

A further particularly preferred embodiment of 
this invention is a compound of formula IV: 

HCH : )n yf~ 

NT \ D 




x 

w 



Ri 

IV 



or a' pharmaceutical].:/ acceptable salt, ester, or 
solvate thereof, wherein: 

n is 1, 2 or 3 forming a 3-7 member heterocyclic 

ring; 

X is either 0 or S; 

v is a direct bond to Z, a C.-C, straight or 
branched chain alkyl, or a C : -C, straight or branched 
chain aikenyl, wherein any of the carbon atoms of said 
alkyl or aikenyl are optionally substituted in one or 
m ore positions with amino, halo, haloalkyl, 
thiocarbonyi, ester, thioester, aikoxy, alkenoxy, 
cv.no. nitro, iminc, al>ylamino, amincalkyi, 
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suifhycryi, thioalkyi, sulfcr.yi, oxygen to form-. a 
carbonvl, cr wherein any of the carbon acorns of said 
alkyi cr alkenyi are optionally replaced with C, NK, 
' NR,, 3, SO, cr S0 : , wherein ?. : is selected from the 

5 group ccnsisting of hydrogen, (C_-C s ) -straight or 
branched chain alkyi, (C,-C. : . -straight cr branched 
chair, aikar.yi or aikynyl, and 'Z--C-) bridging alkyl 
wherein said bridging alkyi ferns a heterocyclic ring 
starting with the nitrogen of >TR-. and ending with one 

.0 of the carbon atoms of said alkyi or alkenyi chain, 
and wherein said heterocyclic ring is optionally fused 

to an Ar group; 

Z is a direct bond, or a C\-C s straight or 
branched chain alkyi, or a C : -C, straight or branched 
15 chain alkenyi, wherein any of the carbon atoms of said 
alkyi or alkenyi are optionally substituted in one or 
more positions with amine, halo, haloalkyl, 
thiocarbenyl, aster, thioes-er, alkoxy, alkenoxy, 
cyano, nitro, imino, alkylamino, aminoalkyl, 
20 sulfhydryl, thioalkyi, sulfonyi, oxygen to form a 
carbonyi, or wherein any of the carbon atoms of said 
alkyi or alkenyi are optionally replaced with 0, NK, 
NR,, S, SO, or SO,, wherein ?. ; is selected from the 
group consisting of hydrogen, (C-C.) -straight cr 
.25 branched chain ..alkyl, (C : -C,i -straight or branched 
chain alkenyi or aikynyl, and (C.-C,) bridging alkyi 
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wherein said bridging a I ley i fdrsts a heterocyclic ri-nc 
starting with the nitrogen of NR.. and ending with one 
of the carbon atoms of said alley! or aikenyi chain, 
and wherein said heterocyclic ring is cptionaliy fused 

to an Ar group; 

C and D are independently: 

hydrogen, Ar, C--C 5 straight or branched chain 
aikvi, or C ; -C, straight cr branched chain aikenyi, 
wherein any cf the carbon ato-.s zi said alky! cr 
aiker.yl are optionally substituted in one or more 
position(s) with C,-C 4 cycloaikyi, C 5 -C- cycioalkenyl, 
hydroxy!, carbonyl oxygen, or Ar, wherein said aikyl, 
alkeny!, cycioalkyl or cycioalkenyl groups are 
optionally substituted with C-C 4 alkyi, C 2 -C 4 aikenyi, 
15 hydroxy, amino, halo, haloaikyi, chiocarbonyl, ester, 
thioester, alkoxy, aikenoxy, cyano, r.itrc, imino, 
alkyiar.ino, aminoalkyi, sulfhydryl, thioalkyi, 
sulfonyl, wherein any cf the carbon atoms of said 
aikyl or aikenyi are optionally substituted in one cr 
more positions with oxygen to form a carbonyl, or 
wherein any of the carbon atoms of said alkyi or 
aikenyi are optionally replaced with 0, NH, NR : , S, SO, 
or S0 : , wherein R, is selected from the group 
consisting of hydrogen, <C,-C 4 ) -straight or branched 
25 chain alkyi, (C,-C s l -straight or branched chain aikenyi 
or aikynyl, and (C.-CJ bridging aikyl wherein said 
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bridging aikyi forms a heterocyclic ring starting wi>h 
the nitrogen of MP- and ending w;-- one of the carbon 
atoms of said aikyi or alkenyl chain, and wherein said 
heterocyclic ring is optionally fused to an Ar group; 
5 wherein Ar is an aryi or heceroaryi moiety which 

is substituted or unsubstituced; 
W is oxygen or sulfur; 

U is either 0 or N, wherein when U is 0, then R : 
is a lone pair of electrons and is. selected from the 
10 group consisting of: 

Ar as defined above, C ; -C; cycloalkyi, C : -C.- 
straight or branched chain aikyi or alkenyl, or C : -C. : 
straight or branched chain aikyi or alkenyl 
substituted in one or more positions with Ar, amino, 
15 halo, haloaikyi, hydroxy, trif luoromethyl, C_-C 5 
straight or branched chain aikyi/ C : -C 5 straight or 
branched chain alkenyl, carbcnyi, thiccarbonyi , ester, 
thioester, aikoxy, alkenoxy, oyano, nitre, iminc, 
alkylamino, aminoaikyl, suifhydryi, thioaikyi, 
n 0 sulfonyi, substituted aikyi or alkenyl wherein any of 

the carbon atoms of the aikyi or alkenyl are 
optionally replaced with S, SC, SO : , 0, or NR : wherein 
R, is selected from the group consisting of hydrogen, 
(C^C.-) -straight or branched chain aikyi/ (C 3 -C*)- 
25 straight or branched chain alkenyl or alkynyi, and (C-- 
C.) bridging aikyi wherein said bridging aikyi forms a 
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heterocyclic ring starting with the nitrogen cf NR. sni 
ending with one of the career. a tens cf said alkyi cr 
alkenyi chair., and wherein said heterocyclic ring 1 = 
optionally fused to an Ar group cr C,-C, cycioaikyl; 
5 and whan U is N, and ?. : are selected 

independently from the group consisting of: 

hvdrogen, Ar as defined above, C,-C 9 cycioaikyl, 
C.-C. straight or branched chain aikyl or alkenyi, or 
C,-C 4 straight or branched chain aikyl or alkenyi 
10 substituted in one or more positions with Ar, amine, 
halo, haloaikyl, hydroxy, trif iucromethyi, C.-C, 
straight or branched chain =i:-:yi, C--C straight or 
branched chain alkenyi, carbcr.yi, thiocarbonyl, ester, 
thioester, alkoxy, aikenoxy, cyano, nitro, imino, 
15 alkylaminc, aminoalkyl, suifhydryl, thioaikyi, 
sulfonyi, substituted aikyl cr alkenyi wherein any cf 
the carbon atoms of the alkyi or alkenyi are 
optionally replaced with S, BZ, SC : , 0, or NR : wherein 
R, is selected from the group consisting of hydrogen, 
?0 (C-CJ -straight or branched chain aikyl, lC,-Ci- 

straight cr branched chain alkenyi or alkynyl, and (C- 
C 4 ) bridging aikyl wherein said bridging aikyl forms a 
heterocyclic ring starting with the nitrogen of NR.. and 
ending with one of the carbon atoms of said alkyi cr 
25 alkenyi chain, and wherein said heterocyclic ring is 
ooticnailv fused to an Ar group or C-C, cycioaikyl; 
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cr R-. and R ; may be taker, together to font -a 
heterocyclic ring. 

It. preferred embodiments, Ar is a cyclic cr fused 
cyclic ring and includes a -one-, bi- or tricyclic, 
5 carbo- or heterocyclic ring, wherein the ring is 
either unsubstituted or substituted in one to five 
position (s) with halo, haicalkyi, hydroxy!, nitro, 
trifiucrcmethyi, C,-C 5 straight cr branched chain 
alkyi, C : -Ci straight or branched chain alkenyl, C-.-C, 
10 aikoxy, C : -C= alkenyloxy, pher.oxy, benzyloxy, amino, 
thiocarbonyi, ester, thicester, cyano, imino, 
alkylamino, aminoalkyi, suifhydryi, thicaikyl, and 
sulfonyi; wherein the individual ring sites are 5-3 
members; wherein the heterocyclic ring contains 1-4 
15 heteroatom(s) selected from the group consisting of 0, 
N, or S; wherein aromatic cr tertiary aikyl amines are 
optionally oxidized to a corresponding N-cxide. 

Particularly preferred Ar groups include phenyl, 
benzyl, naphthyl, pyrrolyl, pyrrolidinyl, pyridinyl, 
20 pyrimidinyl, purinyl, quinolinyl, isoquinolinyl, 
furyl, thiophenyi, imidazolyi, oxazoiyl, thiazoiyi, 
pyrazolyl, and thienyl. 

Preferred heterocyclic groups may be selected 
from the group consisting of pyrrolyl, pyrrolidinyl, 
•25 pyridinyl, pyrimidinyl, purinyl, quinolinyl, 
iscquinoiinyi, furyl, thiophenyi, imidazolyi, 
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oxazclyl, thiazolyi, pyrazoiyl, tr.ienyl, piperidiny-l, 
and piperaziriyl . 

Particularly preferred ccrapcunds of Che preser.t 
invention are selected from "he croup consisting cz: 

2-?her.yl?ro?yl <2S) -1- Ocyclohexyicarba^oyi) -I- 
pvrrzlidinecarbcthiate (i~) ; 

rhenethyi ( 2S ) -N- ■' oyoio'r.exyicarbar.oyi ) -2- 
pyrrclidinecarbcthiate (13); 

2 - ( 2 , 3 , 5-Trimethyl?r.enyl ; propyl 1- ( 1- 
adaaar-uylcarbaasyl) -2-pyrroizdmezarbothioaze (19) ; 

3 - ( 2 , 3 , 5 -T r ims thyi phenyl ) propyl 1- 
(cyclchexylcarbamoyl) -2-pyrrzlidinecarbothioate (20, ; 

2- (3-riuorophenyl)?ro?yi ( 2 S ) - 1 - 
(Cycl=r.exyLc£rbaraoyl)-2-?yrr=lidir.ecarbcchicate (21 ; 

3 - (2-Fluorophenyl) propyl ( 2 S .• - j. - ! - - 
adamantylcarbamoyl) -2-pyrrolidinecarbcthioate (22) ; 

3- (2-Fiuorophenyl) propyl !2S)-1- 
(cyciohexylcarbamoyl)-2-pyrrolidinecarbothioate (23 ; 

3-<4-Methylphenyl; propyl ( 2 S ) - 1 - 

(cyciohexylcarbamoyl)-2-pyrrolidinecarbothioate (24, ; 

3- ( 4 -Methyl phenyl) propyl (2S1-1-C-- 
adamancylcarbamoyl) -2-pyrroiidir.ecarbothioate (25) ; 

3- (4-Methylphenyl) propyl (2S) -1- ( tert- 
butyicarbamoyl)-2-pyrrolidir.ecarbcthioate (25) ; 

3-(2-Chl.orophenyi;propyl ( 2 S ) - - - 

cvcichexylcarbamoyl)-2-pyrrolidinecarbcthioa-.e (27; ; 
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3- (3, 5-Dimechoxyphenyi) propyl (2S) -L-{ [ (IS) -1- fi- 
naphtr.yi) ethyl! -carbamoyl \ -2 -syrrslidinecarbothioate 
(23) ; 

3,3-Diphenyiprcpyl ( 2S ) - 1- [ { 1,1,3,2- 

5 tetramethyibucyi) carbamoyl] -2-cyrrclidinecarbcthioate 
(29) ; 

3 - C y c 1 o h e x y 1 p r o p y 1 ( 2 3 ) - 1 - [ { 2 , c - 

diiscprccylphenyi) carbamoyl ] -2-pyrrolidirLecarbc-hioace 
(31) ; 

10 3 -Cycle hexyip ropy 1 (25) -1- (hexylcarbamcyl) -2- 

pyrrclidir.ecarbothioate (32); 

3 , 3 - D i ? h e n y 1 p r o p y 1 (2S)-l-((2,4- 
dimethcxyphenyi) carbamoyl] -2-pyrroiidinecarbothioate 
(33); 

15 3- (2, 5-Dimethoxyphervyi) propyl (2S) - l-{ ( (13, 2R) -2- 

cher.yl-cycloprcpy: ] carbamoyl] - 2 - 
pyrrolidinecarbothioate (34) ; 

3-?heaylpropyl (2S) - l- [ !2, 4- 

Dimethoxypheriyl) carbamoyl] -2-pyrrolidinecarbothioate 

20 (35); 

3-?henylpropyl (2S) -1- [ I-adamantylcarbamoyi) -2- 
pyrroiidinecarbothioate (36); 

3-Phenviprcpyl (2S) -1- ( 1-cyclohexyicarbamoyl) -2- 
pyrroiidinecarbothioate (37); 
2 5 3-?henylpropyi (2S) -1- [ 1-adamantyiamino) ( thioxo; - 

methvi ] -2-pyrrolidinecarbothicate (38) ; 
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3- ; 3 , 4 , 5-Trimechoxyp'r.e-yl) propyl ( 2S) 
(hexvlcarbamcyl) -2-pyrroiidir.ecarbcthioate (39) ; 

3 - ( 2 , 4 , 5 -T r ime thoxypheny i ) propy 1 ( 2 5 ) - 1- 
(benr/icarbanoyi- -2-pyrrolidir.ecarbcthioate 1 40; ; 
5 3-?r.er:yl?rocyl (25) -1- (dimethylcarbamcyl ) -2- 

pvrrclii--".acarbc"l" loace (41) ; 

3-?henyi?rccyi (2S) -i- < l-pyrrclidinyicarbamcyi) - 
2-pvrrolidinecarbochioate (42, ; 

3-?henyi?r=?yi (2S) -1- :scr?hilir.=carsaaicyl • -2- 
10 pyrrciidir.ecarbcthioate (43); 

3-?henyl?ropyl (2S) -1- •diisopropylcarbamoyl) -2- 
pvrroiidir.ecarbcthioate (44) ; 

3-PhenyIprcpyl (2S) -1- [-ethyl (phenyl) carbamoyl] - 
2-pyrrolidir.ecarbothioate (451, • and 
15 3-Phenylpropyl (25) -1- (diphenylcarbamoyl) -2- 

pyrroiidir.ecarbc -hioate. 

The preserve invention also relates to a 
pharmaceutical composition comprising a 
20 neurotrophical!!/ effective amount of the compound of 
formula I, II, I" « rV ' and a Pharmaceutical^ 
acceptable carrier. 

The present invention further relates to a method 
of effecting a neuronal activity in an animal, 

25- comprising: 

administering to the ar.imai a neurotrophical!'/ 
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effective amount of the compound of formula I, : t f j?.r 
cr IV. 

The present invention further relates to the use 
of any of the compounds of Formula I, II, III, iv or 

5 in Table I below in the preparation of a medicament 

for the treatment of a disease such as peripheral 
neuropathy caused by physical injury or disease state, 
physical damage to the brain, physical damage to the 
spinal cord, stroke associated with brain damage, 

0 Alzheimer's Disease, Parkinson's Disease, and 
amyotrophic lateral sclerosis. 

The present invention also contemplates processes 
for manufacturing the novel compounds, particularly 
the processes delineated below in Schemes- 1 and 2. 

5 

DETAILED DESCRIPTI ON Or THE INVENTION 
Definitions 

"Alley!" means a branched or unbranched saturated 
hydrocarbon chain comprising a designated number of 
carbon atoms. For example, C--C, straight or branched 
alkyl hydrocarbon chain contains 1 to 6 carbon atoms, 
and includes but is not limited to substituents such 
as methyl, ethyl, propyl, isc-propyl, butyl, isc- 
butyl, tert-butyl, n-pentyi, n-hexyl, and the like, 
!5 ' unless otherwise-indicated. 

"Aikenyl" means a branched . or unbranched 
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10 



15 



20 



unsaturated hydrocarbon chair, comprising a designate 
number of carbcr. atoms. For exaciple, C : -C s straight :: 
branched aikenyl hydrccarbcr. chain ccntains 2 tc -5 
carbcr. atoms having at least cr.e dcubla bond, and 
includes but is not limited to substituents such as 
ether.yi, cropenyi, isc-prcper.yl, butenyl, isc-bucenyl, 
tert-butenyl, n-?enter.yi, r.-hexer.yl, and the li>=, 
unless otherwise indicated. 

".-.ikoxv" means the grou? -OR wherein R is alky! 
as herein defined. Preferably, ?. is a branched =r 
unbranched saturated hydrocarbon chain containing 1 zz 
6 carbon acorns . 

"Ar" means an aryl or heteroaryi moiety which is 
substituted or unsubstituted, especially a cyclic or 
fused cyclic ring and includes a mono-, bi- :r 
tricyclic, carbo- or heterocyclic ring, wherein the 
ring is either unsubstituted zz substituted in one zz 
five position (s) with halo, haioaikyi, hydroxy!, 
nitro, trifluoromethyi, C-C, straight or branched 
chain aikyl, C-C, straight or branched chain aikenyl, 
C,-C s alkoxy, C : -C 5 alkenyloxy, phenoxy, benzyioxy, 
amino, thiocarbonyl, ester, thicester, cyano, indue, 
alkylamino, aminoalkyl, sulfhydryl, thioaikyi, and 
sulfonyl; wherein the individual ring sizes are 5-3 
members; wherein the heterocyclic ring contains 1-4 
heteroatom(s) selected from the grou? consisting of Z, 
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at, or 5; wherein aromatic or tertiary aikyi amines are 
optionally oxidized to a corresponding N-oxide . 
Particularly preferred aryl :: heteroaryi moieties 
include but are not limited zz phenyl, benzyl, 
5 naphzhyi, pyrroiyl, pyrrzlidinyi, pyridinyl, 
pyrimidinyl, purinyi, quinzlinyi, isoquinoiinyi, 
furyi, thiophenyi, irnidazolyl, cxazoiyi, thiazciyl, 
pyrazoiyi, and thienyl. 

"Hale" means at least cne flucro, chlcrc, bromc, 
10 or iodc moiety, unless otherwise indicated. 

"Phenvi" includes all possible isomeric phenyl 
radicals, optionally monosubscituted or multi-substi- 
tuted with substituents selected from the grcup 
consisting cf amino, halo, haioaikyl, hydroxy, 
15 trif iuorcmethyi, C : -C 5 straight or branched ■ chain 

alkyl, C : -C, straight or branched chain alkenyi, 
carbonyi, thiocarbonyi, ester, thioester, aikoxy, 
alkenoxy, cyano, nitro, iminc, aikyi ammo, aminoaikyi, 
sulfhydryl, thioalkyl, sulfonyl, NR> wherein R 2 is 
20 selected from the group consisting of hydrogen, (C : - 

-straight or branched chain aikyi, (C,-C,i -straight 
or branched chain aikenyi cr aikynyi, and (C : -CJ 
bridging alkyl wherein said bridging alkyl forms a 
heterocyclic ring starting with the nitrogen of NR : and 
•25 ending with one,. of the carbon atoms of said alkyl cr 

alkenyl chain, and wherein said heterocyclic ring is 
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10 



optionally fused to an. Ar group. 

The term "pharmaceutical!!/ acceptable salt, 
ester, or solvate" refers to sales, esters, cr 
solvates cf the subject cc-T.ccu.-ds which possess the 
desired pharmacological activity ar.d which are -either 
biolccicaily nor otherwise undesirable. The sal-, 
ester, or solvates can be fcr-ed with ir.orgar.ic acids 
such as acetate, adipate, alginate, aspartate, 
bentcate, ber.tenesuif or.ate, bisuifate, butyrate, 
citrate, camphorate, campho r sul f onate , 
cyclcper.tanepropionate, digiuconate, dodecylsulfate, 
ethanesulfonate, fumarata, glucoheptar.oate, gluconate, 
glycerophosphate, hemisulf ate, heptanoate, hexanoate, 
hydrochloride hydrobromide, hydroiodice, 2- 
15 hydroxyethanesulfonate, lactate, maleace, 
methanesulfonate, naphthyiate, 2-naphthalenesulfonate, 
nicotir.ate, oxalate, sulfate, thiocyanate, tosyiate 
and undecanoate. Base salt, ester, or solvates 
include ammonium salts, alkali metal salts such as 
1 sodium and potassium salts, alkaline earth metal salts 

such as calcium and magnesium salts, salt with organic 
bases such as dicyclohexylamine salts, N-methyi-D- 
glucamine, and salts with amino acids such as 
arginine, lysine, and so forth. Also, the basic 
25 nitrogen-containing groups can be quarternited with 
such agents as lower alkyi haiides, such as methyl, 
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ethyl, propyl, and butyl chloride, bromides and 
iodides; diaikyl sulfates like dimethyl, diethvi, 
dibutyi and diamyi sulfates, lone chair, halides such 
■ as decyl, iauryi, myristyi and stearyi chlorides, 
5 b resides and iodides, aralkyi halides like benzyl and 
phenethyi bromides and others. Water or oil-soluble 
or dispersibie products are thereby obcaineo. 

The compounds of this, invention may ccssess at 
least one asymmetric "center and thus can be produced 
10 as mixtures of stereoisomers or as individual 

enanticmers or dias tereomers . The individual 

stereoisomers may be obtained by using an optically 
active starting material, by resolving a racemic or 
non-racemic mixture of an intermediate at some 
15 appropriate stage of the synthesis, or by resolution 
of the compound of formula (I, . It is understood that 
the individual stereoisomers as well as mixtures 
(racemic and non- racemic) of stereoisomers are encom- 
passed by the scope of the present invention. The 5- 
20 stereoisomer at atom 1 of formula I is most preferred 

due to its greater activity. 

"Isomers" are different compounds that have the 
same molecular formula and includes cyclic isomers 
such as (iso) indole and other isomeric forms of cyclic 

25 moieties. 

■'^-^--olso^r'-;"- .^re Corners thct -liff-r only in 
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Che way the atcms are arranged in space. 

"Inanticmers" are a pair cf stereoisomers chat 
are ncn-superimpcsabie mirror images cf each ether. 

" Ziasterecisomers" are stereoisomers which are 
5 not mirrtr images of each ether. 

"?.acemic mixture" means a mixture ctncainir.r 
equal carts cf individual enar.ticmers . "Ncr.-racemic 
mixture" is a mixture ccncainmg unequal pirts : : 
individual en an. ticmers or stereo isomers . 
10 The term "preventing neuredegeneratien " =.s usee 

herein includes the ability to prevent 
neurcdegeneraticn in patients newly diagncsed as 
having a neurcdegenerative disease, or at ris:< cf 
deveitpmg a new degenerative disease and fcr 
15 preventing further neurodegeneration in patients wht 

are already suffering from cr have sympttms tf i 
neurodegenerative disease. 

The term "treatment" as used herein cc vers any 
treatment of a disease and/or cendition in an animal, 
20 particularly a human, and includes: 

(i) preventing a disease and/or conditicn from 
occurring in a subject which may be predisposed tc the 
disease and/or condition but has net yet been diag- 
nosed as having it; 
25 (ii) inhibiting the disease and/or ccncici", 

i.e., =rres-i:-;g its development; or 



WO 98/29117 



PCT/US97/24070 



(in) relieving Che disease and/or condition, 
i.e., causing regression of "he disease and/cr condi- 
tion. 

• The system, used in naming "he compounds of che 
5 eraser." invention is shown below, using a compound of 
formula IV as an example. 

A compound of the. eraser.- invention; especially 
Formula IV, wherein n is 1, X is 0, Y is (CH : ! ;/ Z is 
CH, C is 3-pyridyl, D is H, W is 0, 0 T is N, ?-l is K 
10 and P. 2 is 2-mechylbucy 1 , is named 3- { 2-pyridyl) -1- 
prcpyimercaptyi (2s) -1- [ (2-me-hyibutyi) carbamoyl] 
pyrrciidine-2-carbcxylate . 

Compounds of the Invention 
15 The neurotrophic low molecular weight, small 

molecule FK3P inhibitor compounds of this invention 
have an affinity for FKBP-type irmunophiiins, such as 
FK3P12. When the neurotrophic compounds zz chis 
invention are bound to an FKBP-type immunophilin, they 
' ■ have been found to inhibit the proiyl-peptidyl cis- 
trans isomerase activity, or rocamase, activity of the 
binding protein and unexpectedly stimulate neurite 
growth . 

Specific exemplifications of these embodiments 
..25 are presented in TABLE I. 
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TABLE I : COMPOUNDS 




S Y Z 



X 



W 



Ri 



No n W Y Z C 

110 (CK : ) : CH 3-Pyridyl 

2 1 0 (CH;) : CH 3-Pyridyi 

10 3 1 0 (CH.) ? CH 4-Methoxy 

phenyl 

4 1 0 CH, CH Phenyl 

5 1 S !CH.) ; CH 4-Methoxy 

phenyl 

6 10 (CH : ); CH 3-Pyridyl 

7 1 S (CK : ); CH 3-Pyridyl 
15 3 1 S (CH 2 ) : CH 3-?yridyl 

9 1 3 (CH,); CH 3-Pyridyl 

10 1 0 (CH;) : CH Phenyl 

11 2 0 (CH : ); CH Phenyl 

12 2 0 (CH : ); CH Phenyl 

20 13 2 O Direct CH 2 -Phenyl 
Bond ethyl 

14 2 0 Direct CH 2-Phenyl 

Bond ethyl 

15 2 S Direct CH 2-?henyi 

Bond ethyl 

16 2 0 (CH;) : CH 4-Methoxy 

phenyl 

17 1 0 (CH;) ; CH Phenyl 



D Rl ?.2 

H H 2 -Mezr.'.'-iucy 1 

H H 1,1- 

diaie chyle ropy! 

H K 1,1- 

dime thy 1? ropy! 

H K 1,1- 

dimechylpropyl 

H H Cyclchexyi 

H H Cyclchexyi 

K H Cyclchexyi 

K H l-Adanar.-yl 

H H 1,1- 

dime chyle ropy! 

Phenyl H 1,1- 

diraech;.. Icrocyi 

H H 1,1- 

dimechyleropyl 

H H Phenyl 

2-?henylH Phenyl 
ethyl 

2 -Phenyl H Cyclohexyl 
ethyl 

2-?henyiH Cyclchexyi 
ethyl 

H H Cyclchexyi 

H H Cyclchexyi 
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No n W Y Z C 

13 1 0 CH : CH Phenyl 

19 1 0 (CH : ) : CH 2,3,5 Tri 

methylphenyl 

20 1 0 (CH : ) : CH 2, 3, 5 Tri 

methylphenyl 

21 1 0 (CH ; ) : CH 3-Fiuoro 

phenyl 

5 22 1 0 (CH : ) : CH 2-rluoro 

phenyl 

23 1 0 (CH : ) : CH 2-Fluoro 

phenyl 

24 1 0 (CH : ) : CH 4-Methyl 

phenyl 

25 1 0 (CH : ); CH 4-Methyl 

Dhenvl 



H 
K 



25 1 0 (CK : ) : CH 4-Methyi 

phenyl 

10 27 1 O (CHO : CH 2-Chloro H 

phenyl 

23 1 0 (CKO : CH 3,5-Dimeth K 

cxyphenyl 

29 1 0 (CHO : CH Phenyl Phenyl 

31 1 0 <CHO : CH Cyclohexyl H 

32 1 0 (CHO: CH Cyclohexyl K 

15 33 1 0 (CHO; CH Phenyl Phenyl 

34 1 0 (CHO 2 CH 3,5-Dirneth K 

oxyphenyl 

35 1 0 (CK : ) : CH Phenyl H 

36 1 0 (CH 2 } : CH Phenyl H 

37 1 0 (CHO; CH Phenyl H 
20 38 1 0 (CH 2 ) : CH Phenyl H 

39 1 0 (CHO; CH (3,4,5- H 

Trimethoxy) 
phenyl 

40 1 0 (CHO; CH (3,4,5- H 

Trimethoxy) 
phenyl 



Rl R2 

H Cyclohexyl 
H Adamant yi 

H Cyclohexyl 

H Cyclohexyl 

H Adamant yi 

H Cyclohexyl 

H Cyclohexyl 

H Adamar.-yl 

H Tert-butyl 

H Cyclohexyl 

K i - N a p t h y 1 e t h y 1 

H 1,1,3,3- 

Tetramethylbutyi 

H 2/ 6-Diisopropyi 
phenyl 

H Hexyi 

H 2, 4-Dimethoxy 
phenyl 

K 2-Phenylcyclo 
propyl 

H 2, 4-Dimethoxy 
phenyl 

H ' Adamantyl 

H Cyclohexyl 

H Adamantyl 

K Hexyl 



H Eenzvl 



A 1 
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No n W Y Z C D 

41 1 0 (CK 2 ) : CK Phenyl K 

42 L 0 (CH ; ) ; CH Phenyl K 

43 L 0 (CH>) : CH Phenyl H 

44 1 0 (CH:); CH Phenyl K 
43 1 0 (CH : ) : CH Phenyl K 

45 1 G ( ::-: ; ) : CH Phenyl K 



Rl R2 
CHi CH : 

R;/R; = -C.-;-CH->-CH-- 

CH : - (cyclic) " 

R-_ / R; = " C h : -CH; - C - CH - - 
CH : - (cyclic) " 

R : =R ; =Dii3:crcpyl 

CH 2 Phenyl 

R : =R : =?henyl 
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The compounds of the present invention exist 53 
stereo isomeric forms, either enar.tiomers or 
diascerec isomers . Included within the scope of *tr^ 
inversion are che enancicmers , -he racemic form, and 
5 diastereoisomeric mixtures. Ir.ar.tiomers and 

diastereoisomers can be separated by methods known 
to those skilled in the art. 



Methods of Using the Compounds of the Invention 
10 The compounds of the present invention have an 

affinity for the FK506 binding protein, particularly 
FK3P12, which is present in the neuronal tissue. 
When the inventive compounds bind to FX3P in 
neuronal tissue, they exhibit excellent neurotrophic 
15 activity. This activity is useful in the 

stimulation of damaged neurons, the promotion of 
neuronal regeneration, the prevention of 
neurodegeneration, and the treatment of several 
neurological disorders known to be associated with 
n 0 neuronal degeneration and peripheral neuropathies. 

For the foregoing reasons, the present 
invention further relates to a method of effecting a 
neuronal activity in an animal, comprising: 

administering to the animal a neurotrophically 

25 effective amount of a compound of formula I, II, III 

»• 

or IV. 
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In a preferred embodimer. t, the neuronal 
activity is selected from the group consisting of 
stimulation of damaged neurons , promotion of 
neuronal regeneration, prevention of 
5 neurtdegeneracicn and treatment cf neurological 
disorder. 

The compounds cf one present invention are 
particularly useful for preventing neurodegeneration 
in patients suffering from a neurodegenerative 
10 disease or who have symptoms of a neurodegenerative 
disease. The compounds are also useful for 
preventing neurodegeneration m patients newly 
diagnosed as having a neurodegenerative disease or 
at risk for developing a neur: degenerative disease. 
L5 These compounds are also useful for, but not limited 

to, preventing neurodegeneration in patients 
suffering from Parkinson's disease or having 
symptoms of Parkinson's disease. These treatment 
methods are exemplified in the MPT? Model and data 
20 described herein. 

The neurological disorders that may be treated 
include but are not limited to: trigeminal 
neuralgia; glossopharyngeal neuralgia; Bell's Palsy; 
myasthenia gravis; muscular dystrophy; amyotrophic 
25 lateral sclerosis; progressive muscular atrophy; 

progressive bulbar inherited muscular atrophy; 
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herniated; ruptured or prolapsed invertebrate disfc. 
syndromes; cervical spondylosis; plexus disorders; 
thoracic cutlet destruction, syndromes; peripheral 
neuropathic such as those caused by lead, dapsone, 
5 ticks, porphyria, or Guillair.-Barre. syndrome; 
Alzheimer's disease; and Parkinson's disease. 

The compounds of the present invention are 
particularly useful for treating a neurological 
disorder selected from the grcup consisting of: 

10 peripheral neuropathy caused by physical injury or 
disease state, physical damage to the brain, 
physical damage to the spinal cord, stroke 
associated with brain damage, and neurological 
disorder relating to neurode generation . Examples of 

15 neurological disorders relating to neurodegeneraticn 
are Alzheimer's Disease, Parkinson's Disease, and 
amyotrophic lateral sclerosis. 

Pharmaceutical Compositions of the Invention 
The present invention also relates to a pharma- 

20 ceuticai composition comprising: 

(i) a neurotrophically effective amount of the 
compound of formula I, II, III or IV, and 

(ii) a pharmaceutical ly acceptable carrier. 
The above discussion relating to the utility 

2 5 and administration of the compounds of the present 
invention also applies to the pharmaceutical 
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compositions of the present invention . 

The terra "pharmaceuticaliy acceptable carrier" 
as used herein refers to any carrier, diluent, 
sxcicient, suspending agent, lubricating agent, 
5 adjuvant, vehicle, delivery system, emulsifier, 

dis integrant, absorbant, preservative, surtactant, 
colcrar.c, flavorant, or sweetener. 

Tzr these purposes the compounds c: tr.e present 
invention may be administered orally, carer.terally, 
10 by inhalation spray, topically, rectaily, nasally, 

buccal!-/, vaginally or via an implanted reservoir in 
dosage formulations containing conventional non- 
toxic pharmaceutically-acceptabie carriers, 
adjuvants and vehicles. The term parenteral as used 
15 herein includes subcutaneous, intravenous, 

intramuscular, intraperitoneal! y, intrathecal^, 
intraventricular!-/, intrasterr.ai and intracranial 
injection or infusion techniques. 

For oral administration, the compounds of the 
20 present invention may be provided in any suitable 
dosage form known in the art. For example, the 
compositions may be incorporated into tablets, 
powders, granules, beads, chewable lozenges, 
capsules, liquids, aqueous suspensions cr solutions, 
25 or similar dosage forms, using conventicna. 

equipment and techniques known in the art. Tablet 
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dosage forms are preferred. Tablets may contain 
carriers such as lactose and ::r- search, and/or 
Lubricating agents such as magnesium stearate. 
Capsules may contain diluents including lactose and 
5 dried corn starch. Aqueous suspensions may contain 
emulsifying and suspending agents combined with the 
active ingredient. 

When preparing dosage form incorporating the 
compositions of the invention, the compounds may 

10 also be blended with conventional excipients such as 
binders, including gelatin, pregeiacir.ized starch, 
and the like; lubricants, such as hydrogenated 
vegetable oil, stearic acid, and the like; diluents, 
such as lactose, mannose, and sucrose; 

15 disintegrants, such as carboy. yme t h ylceilulose and 

sodium starch giycolate; suspending agents, such as 
povidone,' polyvinyl alcohol, and the like; 
abscrbants, such as silicon dioxide; preservatives; 
such as methylparaben, propylparaben, and sodium 

20 banzoate; surfactants, such as sodium iauryl 

sulfate, poiysorbate 30, and the like; colorants 
such as F.D.& C. dyes and lakes; fiavorants; and 
sweeteners . 

Compositions and methods of the invention also 
25 may utilize controlled release technology. Thus, 
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10 



incorporated into a hydrophobic cellar matrix for- 
controlled release over a period zz lays. Such 
controlled release films are well >r.:wr. to the arc. 
Particularly preferred are transdermal delivery 
systems. Other examples of polymers commonly 
employed for this purpose that may he used in the 
creser.t invention include ncncecradahle ethyiene- 
vinvi acetate copolymer and degradable lactic acid- 
glycolic acid copolymers which may be used 
externally or internally. Certain hydrogeis such as 
poly ( hydroxye thy Ime chacr y late or poly (vinyiaicohoi 
also may be useful, but for shorter release cycles 
then the other polymer releases systems, such as 
those mentioned above. 
15 to be effective therapeutically as central 

nervous system targets, the compounds of the present 
invention should readily penetrate the blood-brain 
barrier when peripherally adnmis tared. Compounds 
which cannot penetrate the blood-brain barrier can 
be effectively administered by an intraventricular 
route or other appropriate delivery system suitable 
for administration to the brain. 

The compounds of the present invention may be 
administered in the form of sterile injectable 
preparations, fo.r example, as sterile injectable 
aqueous or oleaginous suspensions. These 
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susper.s ions may be formulated according to 
techniques known in the art using. suitable 
dispersing or wetting agents and suspending agents. 
The sterile injectable preparations may also be 
5 sterile injectable solutions :: suspensions in non- 
toxic parenterally-acceptabie diluents or solvents, 
for example, as solutions in 1 , 3-cucanedioi . Among 
the acceptable vehicles -and solvents that may be 
employed are water. Ringer's solution and isotonic 
LO sodium chloride solution. In addition, sterile, 

fixed oils are conventionally employed as solvents 
or suscending mediums. For this purpose, any bland 
fixed oil may be employed including synthetic mc ne- 
ar di-giycerides . Fatty acids such as oleic acid 
15 and its giyceride derivatives, including olive oil 

and castor oil, especially in their polyoxyethyiated - 
versions, are useful in the preparation of 
injectables. These oil solutions or suspensions may 
also contain long-chain alcohol diluents or 
70 dispersants. 

The compounds of this invention may also be 
administered rectally in the form of suppositories. 
These compositions can be prepared by mixing the 
drug with a suitable non-irritating excipient which 
25 is solid at room temperature, but liquid at rectal 

temperature and, therefore, will melt in the rectum 
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to release the drug. Such materials include cccta-- 
butter, beeswax and polyethylene glycols . 

T'r.e compounds of this inver.ticr. may also be 
administered topically, especially when the 
5 conditions addressed for treatment involve areas ;r 
organs readily accessible by tcpical application, 
including neurological disorders of the eye, the 
skin, or the lower intestinal tract. Suitable 
topical formulations are readily prepared for each 
10 of these areas. 

For topical application to the eye, or 
ophthalmic use, the compounds can be formulated as 
micrcnized suspensions in isotonic, ?H adjusted 
sterile saline, cr, preferably, as soiuticns in 
15 isotonic, on adjusted sterile saline, either with cr 

without a preservative such as benzyiaikonium 
chloride. Alternatively for the ophthalmic uses the 
compounds may be formulated in an ointment such as 
petrolatum. 

?0 Fcr topical application to the skin, the 

compounds can be formulated in a suitable ointment 
containing the compound suspended cr dissolved in, 
for example, a mixture with one or more of the 
following: mineral oil, liquid petrolatum, white 

.25 petrolatum, propylene glycol, poiycxyethyiene 
polycxypropylene compound, emulsifying wax and 
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water. Alternatively, the compounds can be 
formulated in a suitable lotion cr cream containing 
the active compound suspended or dissolved in, for 
example, a mixture of one or more of the following: 
5 mineral oil, sorb it an mcncstearate , pclyscrbate 60, 
cetyi esters wax, cetearyi alcohol, 2- 
octyidcdecanoi , benzyl aicohtl and water. 

Topical application for the lower intestinal 
tract an be effected in a rectal suppository 
10 formulation (see above) or in a suitable enema 

formulation. 

Dosage levels on the order of about 0.1 mg to 
about 10,000 mg of the active ingredient compound 
are useful in the treatment of the above conditions, 
15 with preferred levels of about 0.1 mg to about 1,000 

mg. The amount of active ingredient that may be 
combined with the carrier materials to produce a 
single dosage form will vary depending upon the host 
treated and the particular mode of administration. 
-q it is understood, however, that a specific dose 

level for any particular patient will depend upon a 
variety of factors including the activity of the 
specific compound employed, the age, body weight/ 
general health, sex, diet, time of administration, 
-.25 rate of excretion, drug combination, and the 

severity of the particular disease being treated and 
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10 



15 



20 



form of administration . 

The compounds car. be admin istered with other 
neurotrophic agents such as neurotrophic growth 
factor (NGs) / glial derived orcwt.- factor, brain 
derived growth factor, ciliary neurotrophic factor, 
and r.eurc tropin- 3 . The dosage level of other 
neurotrophic drugs will depend upon the factors 
previously stated and the neurotrophic effectiveness 
of the drug combination. 

The oresent invention relates to the use of any 
of the compounds seen in Table I in the preparation 
of a medicament for the treatment of a disease such 
as peripheral neuropathy caused by physical injury 
or disease state, physical damage to the brain, 
physical damage to the spinal cord, stroke 
associated with brain damage, Alzheimer's Disease, 
Parkinson's Disease, and amyotrophic lateral 
sclerosis . 

The present invention aisc contemplates 
processes for manufacturing the novel compounds, 
particularly the processes delineated in schemes 1 
and 2. 
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Methods of Making the Compou nds of the InvanH ^n-. 
The novel compounds of this invention may be 
readily prepared by standard techniques of organic 
chemistry, utilizing the general synthetic pathway 

5 depicted below. As described by Scheme 1, cyclic 

amino acids 1 protected by suitable blocking groups 
P on the amino acid nitrogen nay be reacted with 
thiols RSH to generate thioesters 2. After removal 
of the protecting group, the free amine 3 may be 

0 reacted with a variety of isccyanates or 

isothiocyanates to provide the final ureas or 
thioureas, respectively. 




SCHEiVE I 
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Isccyanates (R'NCO) c: iscthiccyanates (R'NCS)- 
4 nay "ce conveniently prepare! from the 
corresponding readily available a-mes by reaction 
with phosgene or thicphcsgene, as depicted .r. Scheme 
2. 



W 




R'-NCW 



SCHENE 2 



10 



15 



Thiols R-SK may be conveniently prepared 
from the corresponding readily available alcohols or 
halides via a two step replacement of halice by 
sulfur, as described in Schema 3. Halides may be 
reacted with thiourea, and the corresponding alley! 
thiouronium salts hydroiyzed provide thiols 
If alcohols are used as the starting materials, they 
raay be first converted to the corresponding halides 
by standard methods. 
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R OH 



PBb 
or 

CBw/PtaP 



^ NH2 NH: 

R Br »■ R SH 

2) OH" 



SCHEME 



lb 



Examples 

The following examples are illustrative of the 
oresent invention and are net intended to be limita- 
tions thereon, unless otherwise specified, all 
percentages are based on 100* by weight of the final 
comDcund . 



EX 



Y-1MPT r i 



10 Synf»-.P<ns nf 3- I 3-PvridvH - 1 -sroov Harrantvl 25-1- 

f f 9 -m a r h y 1 h .1 1 f v n q f» >- n amn •■/ 1 1 r vr 1 i_ <-» i r> q - ? - c ?. ~r.o X v : a t < 

(1) 



^_ ( 3-PyridvI' -1-ororiv' rh lor ids 

Tc a solution of 3- (3-cyridyl) -1-propancl (10 
g; 72.4 mmol) in chloroform (100 mL) was added 
drocwise a solution of thionyi chloride (12.9 g; 
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103.6 mmoi) in chloroform (=0 mL) . The resulting 
mixture was refluxed for 1 hour, then ccured ir.to 
ice-ooii SO* aqueous potassium hydroxide {1 = 0 mL) . 
The Layers were separated, ar.d the organic chase was 
5 dried, concentrated, ar.d purified or. a silica gel 

cclumr., elutir.g with 40% ethyla tetate ir. hexar.e, to 
obtain 10 g (65%) of the chicnde as a oLear oil, -E 
NMR '.300 MHZ, CDC1,) : 5 2.02-2.11 (m, 2H ; 2." (m, 
2K); 3.51 (m, 2H) ; 7.20 (m, LKi ; 7.49 (~, 1K5 ; 5.45 

io (m, 2:-:i . 



A mixture of 3- ( 3-pyridyl : -l-?rc?ylchicride (3 
g; 19.4 maci) ar.d thiourea i 1 - 4 3 g; 15-4 aiaol. in 
15 ethar.oi (10 mL) was refluxed f = r 24 hours. Aqueous 

sodium hydroxide, 15 mL of a 0.75 N solution, was 
added, and the mixture was refluxed for an 
additionai 2 hrs. After cooling to room temperature, 
the solvent was removed in vacuo. Chromatographic 
purification of the crude thiol on a silica gel 
column eiuting with 50% ethyl acetate in hexane 
delivered 1.2 g of 3- ( 3-Pyridyi) -1-prccylmercaptan 
as a clear liquid -H NMR (300 MHZ, CDC1,) : 5 1.34 (m, 
IK); 1-90 (m, 2H> ; 2.52 (m, 2H5 ; 2.71 (m, 2H) ; 7.31 
(m, 1H) ; 7.47 (n, 1H) ; 8.42 (m, 2H) . 
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A mixture of N- ( cerc-bucyiycxycarbonyl - - ; 3 ) - 
■ proline (3.0 g; 13.9 mmol) ; 3- ( 3-?yridyl) -1- 
5 p r c p y Ime r c ap t a n (3.20 g; 20.9 mmci) , 

dicvcichexyicarbcdiimide (4.39 g; 22.24 mr.cl) , 
camchcrsulfonic acid (1.03 g; 4 . 62 mmol) , ar.d 4- 
dime-hyiaminopyridine (0.50 g; 4.53 mmol) ir. dry 
methylene chloride (100 itiL) was stirred overnight. 
10 The reaction mixture was diluted with methylene 

chloride (50 mL) and water (100 rriL) , and the layers 
were secarated. The organic phase was washed with 
water {3 x 100 roL) , dried over magnesium sulfate, 
and concentrated, and the crude residue was purified 
15 on a silica gel column eiuting with ethyl acetate to 

obtain 4 . 50 g (95%) of the thioester as a thick oil, 
l H NMR (300 MHZ, CDCiO : 5 1.43 (s, 9H) ; 1.70-2.05 
(m, 5H); 2.32 (m, 1H) ; 2.71 [z, 2H) ; 2.85 (m, 2H) ; 
3.50 <m, 2H) ; 4.13 (m, 1H) ; 7.24 (m, IK); 7.51 {m, 
20 1H) ; 3.43 (m, 2H) . 

1- ( i-Pvrldvl ) -l-ornnvlmqr- *otvl svrrn^ Mi ng-2- 

A solution of 3- (3-?yridyi) -i-mercaptyl N- 
25 ( terc-butyiyoxycarbonyi) pyrroiidine-2-carbcxylate 

(4.50 c; 13.1 mmol) in methylene chloride (50 mL) 
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and trif iuoroacetic acid (S mil was stirred at room, 
temperature for three hours. Saturated potassium 
carbonate was added until the ?H was basic, and the 
reaction mixture was extracted with methylene 
5 chloride Ox). The combined organic extracts were 

dried and concentrated to yield 2.3 6 g (75*: of the 
free amine as a thick oil, : H MM?. (30C MHZ, Z2CI,) : 5 
1.87-2.20 (m, 6K) ; 2.79 (m, 2H. ; 3.03-3.13 m, 4M 
total-; 3.34 (m, IK); 7.32 (m, IK) ; 7.50 (m, IK); 
10 3 . 57 (x, 2H) • 

-.. (VDyridyD -l-grorvl-erca r.*--/! 2 = - 1 - ' 2- 
mP rhv-b:f;i )r^R!»!P,nvi lnvrrc 1 ; * ^■ = -2-r=.-hcxvl = te (1) 
A solution of 2-methylbutyiamir.e (113 mg; 1.3 mmol) 
15 and tr iethyiamine (132 mg; 1.3 mmol) in methylene 

chloride (5 mL) was added to a solution of 
trichosgene (123 mg; 0.43 mmol. m methylene 
chloride (5 ml). The resulting mixture was refluxed 
for 1 hour and then cooled to room temperature. 3- 
20 (3-Pyridyl) -1-propyimercaptyl pyrroiidine-2- 

carboxyiate (300 mg; 1.3 mmol) in 5 mL of methylene 
chloride was added and the resulting mixture was 
stirred for 1 hour and then partitioned between 
water and a 1:1 mixture of ethyl acetate and hexane. 
25 The organic chase was dried, concentrates anc 
purified by column chromatography 1^0- e~hy- 
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aceta.e/hexane) to obtain 2 EC nig (55%) of z'r.a 
compound of Example 1 (1, Table I) as an c 11, k 
NMR (200 MHZ , CDC1 3 ) : d l H MM?. (CDC1,, 300 MHZ) : 5 
: 0.89-0.93 (m, SH) ; L. 10-1. 20 (a, IH) ; L.27 ( 3 , IH) ; 
5 1.36-1.50 (m,. 2H) ; 1.72 is, 2H', ; 1.97-2.23 SH) ; 

2.70-2.75 (m, 2K) ; 2.92-3.54 !m, 6H) ; 4.45-4.47 jj ( 
IH) ; 7.21-7.29 (m, IK); 7.53-7.55 (dd, IH) ; 3.46- 
3 .48 ( = , 2K) . 

0 

Examola 2 

Svnrhesis of 3- 1 3-Pyridvl) -l-crcovl 2S-1- ' ' 1 ' , 1 ' - 
5 Dime~h vlcroovl ) carbamoyl l cyrr?lidir.e-?-carboxyl-»Ea 

(2) 

Reaction of 3- ( 3-pyridyi ) -i-crcpyimercaptyi 
pyrrolidine-2 -car boxy late wicr. che isocyanate 
generated from cere- amy! amine and criphosgene, as 
r described for Example 1, provided Che compound of 
Example 2 (2, Table 1) in 62% yield, l H NMR (CDC1„ 
300 MHZ): 5 0.33 (t, 3H) ; 1.27 (s, 6H) ; 1.54-1.71 
(m, 2H) ; 1.91-2.02 (m, 7H) ; 2.65-2.71 (c, 2Hi ; 2.35 
(m, 2K) ; 3.29-3.42 (m, 2H) ; 4.11 (br, LH) ; 4.37-4.41 
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F yams I? 3 

- VT1 .-, a = ^ -r 3-n-3vridvl'->t::r:-.?. ;r :5::-.-l 2S-1- 
. f [ryri^'w 1 ' -hi-^'-arbarrACV i 1 -s vrrr 1 idir.e-2- 
5 r»^rrvvUr.a 
(7) 

A mixture of cyciohexyiiscthiccyar.ate 120 mg; C.9 
mrnoi) , 3-(3-pyridyl)-i-prcpylmercaptyl pyrrciidi-e- 
2-carboxyiate (200 rag; 0.9 rrc.ci) and criethylamir.e 
10 (90 rag; 0.9 mmol) in 20 mL cf methylene chloride was 

the resulting mixture was stirred for 1 hour and 
then partitioned between water ar.d a 1:1 mixture of 
ethyl acetate and hexane. The organic chase was 
dried, concentrated and purified by column 
15 chromatography (50* ethyl acecaca/hexar.s; to obtain 
160 mg (47%) of the compound of Example 2 (7, Table 
I), NMR (CDCL ; , 300 MHZ): 5 1.16-1.40 (m, 6H) ; 

1.50-1.71 (m, 4H) ; 1.95-2.03 (m, 7H) ; 2.70-2.75 (t, 
2H); 3.03 (m, 2H) ; 3.40-3.60 (m, 2H) ; 4.95-4.99 (d, 
m 1H) ; 5 .25-5.29 (d, I'd); 7.17-7.25 im, 1H) . 

FyaMPLZ 4 

Svnt'nogi? nf 3-Ph« n.;lnrnovl < H ■ - 1 - < I - 
25 rvr'on.qx" ''- 3 rha!iinvl) - 

2-cvrrci ^i rprarhnrhinate (17) 
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The compound was prepared in accordance with 
the procedures used in the above examples and 
yielded an optically pure compound as a stick white 
solid, with a chemical formula of C :: H : .. : M : 0 : 3 , a 
5 molecular weight of 375.55, H NMR (CSCij, 2 0 0 MHZ* : 

5 1.10-1.19 (m,4H); 1.30-1.33 (m, 3K! ; 1.61-1.71 
(m, 2H}; 1.84-2.03 (m, 6H) ; 2.55 ( t , 2H, J=7 . 75 ) ; 2.37 
(t,2H, J=7.57) ; 3.33-.3.39 (m, 1H; ; 3.46-3 . 50 (m, 1H! ; 
3.63-2.57 (a, IK); 4.13 (d, 2H, J=7 . 9 5 ) ; 4.55 
10 (dd, IK, J=2.14, 6.05) ; 7.11-7.29 (m,5K). Thin Layer 

Chromatography yielded a result of R f = 0.43 (50% 
ETOAc/Kexane) . 

EXAM?" 5 

15 5vnthe c is of p hangthvl (2S) -M- ( cvclohexvlcarbamovl) - 

2-ovrrV' idingcarbothioate (13) 

The compound was prepared in accordance with 
the procedures used for the above examples and 
yielded an optically pure compound as a clear oil 

?0 with a molecular formula of C ;; K : =M : 0 : S, molecular 

weight of 350.63, l H NMR (CDC1 : , 300 MHZ) : c 1.06- 
1.33 (m,7H); 1.61-1.72 (m, 2K) ; 1.93-2.13 (m, 4H} ; 
2.84 (t,2H, J=7.57) ; 3.10 ( t , 2K, J=7 . 0) ; 3.33-3.35 
(m,lH); 3.44-3.45 (m, 1H) ; 3.54-3.67 (m, 1H) ; 4.17 

25 (bd, 1H,J=7.94) ; 4.55 (bd, IK, J=3 . 37 ) ; 7.20-7.21 

(m, 5KJ. Thin Layer Chrmoatography yielded a result 
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if ?.-- = C.i3 (3 3% Hexar.e : ZTC.-.c ; 



10 



V i Vyiniiinii i » -p ir n -i -r i -m-* -» 



The compound was prepared ir. accordance wi ti- 
the above examples and yielded an optically cure 
compound as a colorless oil with a molecular formula 
of C :j H o N : 0 : S, molecular weigh- of 463.66, K NMR 
(CDCi,, 300 MHZ) : 5 1 . 50 (s,3K); 1.67 (bs,SH); 1.32- 
1.90 (m,2H); 2.01 (s,6H); 2.13-2.20 (m,4H); 2.10 
(s,3K); 2.15 (s,3K); 2.19 (s,3H;; 2.63 
(t,2H,J=6.56); 3.30 (m, IK) ; 3.42 (m, 1H) ; 4.15 
(s,lK); 4.52 (m, IK) ; 7.01 (c, 2K, J=10 . 43 ) . Thin 
15 Layer Chromatography yielded a result of R ; =0.32 
(30% EtOAc/hexane) . 



-0 1^ nhavvl r ^n»mnv1 1 -?-rW~^ < ^n^rhnfh ;0 a^ (20) 

The compound was prepared in accordance with 
the procedures used in the above examples and 
yielded an optically pure compound as a colorless 
oil with a molecular formula of C : ,H„M,O : S-0.75 H,0, « 
25 molecular weight of 430 .13, *H NMR (CDCl,, 300 MKZ) : 

5 1.05-1.19 (m,3H); 1.22-1.43 (m, 2K) ; 1.53-1.55 
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(m, IK); 1-71-1.74 (m,2K); 1.75-1.30 (m,2H); 1.31- 
.1.35 (a, 3H); 1.96-2.03 (m, 2H) ; 2.10 (s,3K); 2.15 
(s,3H) 2.20 (s,3H); 2.63 ( t, 2K, J»7 . 93) ; 2.90 (t,2H); 
3.33 (q, 1H) ; 3.40-3.43 (m, 1H} ; 3.61-3.59 U, 1H) ; 
5 4.19 (d,iH, J=3.22) ; 4.56 (c/iHi ; 6.95 

(d, 2K, J=12 . 05) . Thin Layer Chromatography yielded a 
resui" of R, = 0.47 (30% E'CAc/hexane • . 



10 Synthesis 3- f3- Fluorgch.gr.vl ■ : cr^cvl f2S)-l- 

( C vc lohex v I carbamo vl 1-2-pyrrolidir.ecarhothioate (21) 

The compound was prepared in accordance with 
the procedures used in the above examples an yielded 
an optically pure compound as a white solid with a 

15 molecular formula of C :: H r ,N : C : 5?, a molecular weighc 
of 392 .56, : K NMR (CDClw 30C MHZ): 5 1.07-1.43 
(m,6H); 1.63-1.73 (m,2H); 1.37-2.09 (cm,7H); 2.67 
(t,2H, J=7.46) ; 2.35 ( t , 2K, J=7 . 4 5) ; 3.35-3.37 (m, 1H) ; 
.3.46-3.43 (m,lH); 3.65-3.67 (m, IK] ; 4.19 

20 (d, 1H, J=7.84) ; 4.55 (d, IK, J=7 . 90 ) ; 6.34-6.95 (m, 3H) ; 

7.21-7.24 (m, IK) . Thin Layer Chromatography yielded 
a result of R, = 0.19 (20% EtCAc/hexane) . 



EXAMPLE 9 



25 Svnthe^ ^ of 3- ( 2-r] , norQghgr.vl ■ sr:cvl ( ? ? ) - ■ - 1 1* 

adamant; vl rarbamc'v 1 ) -^-nvrrol idinecarbo thioate (22) 
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The compound was prepared ir. accordance with 
che procedures used in the above examples and 
yielded an octicaiiy pure compound as a colorless 
oil with a molecular formula cf C : =:-: 32 N : 0 : S", a 
5 molecular weigh- cf 444.64, -K 5BG (CDCi,, 3C0 MHZ): 

5 1.65 (bs,5K); 1.99 (s,2H); 2.04 ibs,SH); 2.06-2.13 
(bs,5H); 2.25 ia, LH) ; 2.59 It,2H:; 2.36 (t,2H); 3.42 
(m, IK); 3.57 (m, IK) ; 4.2 5 (m,2H;; 4.57 (m, IKi ; 7.05 
(m,2K); 7.13 (a, 2K) . Thin Layer Chromatography 
10 yielded a result of R ; = 0.70 (ItOAc) . 

FXA.MPlE 10 

Sw^agis ^ Vi7. riiinrnch«"v')=rr,evl. <2S)-\- 
ln , r1nhw , ; y ; ^ ;ffi nvi ) — ^.rhothioate (23) 

15 xhe compound was prepared in accordance with 

the procedures used in the above examples and 
yielded an optically pure compound as a white solid 
with a molecular formula of C :: K : . 1 M : 0 : 5F, a molecular 
weight of 392.55, l 'd NMR (CDCI,, 300 MHZ): 5 1.23- 
20 1.32 ,(m,3K); 1.41-1.49 (m, 3H) ; 1.74-1.32 (m, 2H) ; 

1.93-2.09 (cm,6H); 2.15-2.23 (a, 1H) ; 2.73 (t,2H); 
2.94 (t,2H); 3.42-3.51 (m, IK) ; 3. 54-3. 61 (m, 1H) ; 
3.61-3.74 (m,lH); 4.24 (d, IK) ; 4.55 (d,lH); 6.91- 
7.03 (m,2H); 7.15-7.24 (m, 2H) . Thin Layer 
25 Chromatography yielded a result of R. - 0.35. 
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EXAMPLE 11 

Synthesis of "3- ( 4-Hethvloher.yl i croovl f 25) - ■ * 
f c yc 1 ofr f y \ ~ ?- amo y 1 1 * 2 -c y r r ? 1 Lei i ?. e c a r bo t h io .q f a ( ? 4 > 
The Compound was prepared in accordance with 
5 the procedures used in the above examples and 

yielded an optically pure compound as a white solid 
with a molecular formula of C :: K :3 N : O : 5-0 . 25 EtOAc, a 
molecular weight of 410.60, H NMR (CDClj, 300 MHZ) : 
5 1.01-1.21 (m,3H); 1.30-1.44 (m, 2H) ; 1.61-1.59 
10 (m,2H); 1.75-2.13 (cm,9H); 2.30 (s,3H); 2.63 <t,2H); 

2.84 (t,2H); 3.61 (q, 1H); 3.65-3.59 (m, 1H) ; 3.72- 
3.75 (m,lH); 4.21 (a, 1H) ; 4.59 (d, 1H) ; 7.05-7.25 
(m, 4H) . Thin Layer Chromatography yielded a result 
of FL = 0.34 (30% ItOAc/hexane) . 

15 

EXAMPLE 12 

Synthesis o f 3- t 4-Me thvLchen'/l ^ oronvl (25) -l-'l- 
adamantvl carbamoyl) -2-ovrrolidi-gcarbo^hioate (25) 
The compound was prepared in accordance with 

n 0 the procedures used in the above examples and 

yielded an optically pure compound as a colorless 
oil with a molecular formula of C^f^N^S-0 . 10 
EtOAc, a molecular weight of 450.46, l H NMR (CDC1 : , 
300 MHZ) : 5 1.54 (s,5H); 1.65 (bs,6H); 1.85 (q, IE); 

25 2.03 (s,8H); 2.09 (s,4H); 2.53 (t,2K); 2.86 (t,2H); 

3.33 <q,lH); 3.35 (m, 1H) ; 4.03 (s,lK); 4.52 (d, 1H) ; 
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7. 03-". 14 (m, 4K). Thin Layer Chromatography yielded 
a result of S. : - = 0.63 (30% EtCAc/hexar.e; . 



10 



^r^:i S ^ r y.'4-M aM-.7lnb.yv'.'=roe7l 4; ' - :~ ' ".^r*- 

H-t-yi ^ -?- nv^r~lidi ^" = -r^hi- = -e (25) 

The compound was prepared ir. accordance with 
che crrcedures used ir. the above examples ar.d 
vielded an optically pure ccapcund as a colorless 
oil with a molecular formula of C ;0 H je N : ; : S-0 .3 H,0, a 
molecular weight of 367.94, -K MMR (C::i : , 300 MHZ): 
5 1.45 (s,9H); 1.82-1.91 (m,2H;; 1.95-2.13 im, 4H) ; 
2.31 <.s,3H); 2.76 (t,2K); 2.39 (t,2K); 3.41-3.43 
(m, 1H) ; 3.46-3.49 (m, IK) ; 4.24 Cos, IK". ; 4.61 (d, 1H) ; 
15 7.09-'. 12 (m,4K). Thin Layer Chromatography yielded 

a result of R ; = 0.50 (50% EtO?.c/hexar.e ; . 

try ample 14 

?1 ^ 1 ^ a v,lr.^ ^»l)0.nvrmH^ ara ^-^;:^ (27, 

The Compound was prepared in accordance with 
the procedures used in the above examples and 
yielded an optically pure compound as a light foam 
with a molecular formula of C !: K :J N-0 : SC1, a molecular 
25 weight of 403.99, : K NMR <CDC1 3 , 400 MHZ J: 5 1.05- 

1.42 !m,7H); 1.61-1.73 (m, 3H) ; 1.33-2.17 (m, 5H) ; 
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2.37 (t,2H); 3.05 (q, 2H) ; 3.42 iq,lH); 3.57 (m, 1H) ;. 
3.61-3.57 (in, 1H); 4.21 (d, IK) ; 4. 54 (d, 1H) ; 7.20- 
7.31 (m,3K); 7.56-7 .59 (in, IK) . Thin. Layer 
Chromatography yielded a result zi R ; = 0.73 
5 (ZtOAc) . • 



EXAMPLE 15 

gyr.the? i?? of 3- H . S-Dimgthox'/cher.vl ■ crcovl f 2 S > — 1 — 
ifiigi-l-l l-naohth'/l > ethyl) a r'ramcvl 1 -2- 
10 svrro 1 idinsc^rbc th ioata (28) 

The compound was prepared in. accordance with 
the procedures used in the above examples and 
yielded an optically pure ccrr.pcund as a colorless 
oil with a molecular formula of C :: .H>.N : O,S-0 . 75 H : 0- 
15 0.60 ZtOAc, a molecular weight of 573.04, -K NMR 
(CDCi,, 400 MHZ) : 5 1 . 65 (d, 3K, J=5 . 76) ; 1.33-1.96 
(a, 2K) ; 1.99-2.07 (m, 3K) ; 2.60 ( t, 2K, J=7 . 51 ) ; 2.35 
(t, 2H, J=7.27) ; 3.29-3.63 (m, 2K) ; 3.73 (s,6K); 4.56 
(d, 1H, J=6.10) ; 4.76 (d, 1H, J=7 . 51) ; 5.78-5.79 (m, 1H) ; 
20 6.29-5.32 (m, 3H) ; 7.40-7.76 (m, 4K) ; 7.81 

(d, IK, J=6 .90) ; 7.33 (d, 1H, J=7 . 35 ) ; 3.17 
(d, 1H, J=7 .72) . Thin Layer Chromatography yielded a 
result of R; = 0.09 (50% EtOAc/hexane) . 

25 PvaMPLE 16 

>vnrha^:»; nf 3 . j- Piohenvli?rncvl — ' 2S' - 1~ f ( "< , 1 , 3 , 3- 
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The compound was prepared in accordance with 
the procedures used in the above examples and 
yielded an optically pure co-pound as a colorless 
oil with a molecular formula of C ;: .H lc N : C : S-0 . 25 
EtOAc, molecular weight of 5C2.74, -H MM?. iCDCl,, 4QC 
MHZ): 5 0.33 ( Z , 2K, J- 6 . 57 } ; 1.02 (s,9K); i.41 
(S,3H); 1.42 (S,3H); 1.81 (d, • H, J»14 .90) ; 1.55 
(d, IK, J-14 .90) ; 2.04-2.07 (a, 1H) ; 2 . 29 
(q,2H,J=7.83); 2.77 <t, 2H, J=c . 97) ; 3.29-3.30 (m, IK) ; 
3.40-3.42 (m,lH); 4.00 ( t, 1H, J=7 . 8 3 ) ; 4.32 (S,1H); 
4.53 (dd,lH,J=1.96,7.92); 7.10-7.27 (m, 10H) . Thin 
Layer Chromatography yielded a result of R : - = 0.43 
15 (50% EtOAc/hexane) . 



10 



^ i ^n^nvl nhopvl \ r?,'bamovl1-2- 
70 nvrnl idi "^'^^-io?te (31) 

The compound was prepared in accordance with 
the procedures used in the above examples and 
yielded an optically pure compound as a white solid 
with a molecular formula of C : -H, : M : 0 : S , a molecular 
25 weight of 458.58, '-K NMR (CDC1„ 400 MHZ): 5 0.76- 

0.91 (m,2H); 1.15-1.43 (m,13H); 1.59-1.61 (m, 2H) ; 
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1.63-1.32 <rti,5H); 2.09-2.36 ;m, 4H) ; 2.33 (t,2H); 
3.24 (t,2K); 3.51-3.79 (m,2H); 4.67-4.7L (m, 1H) 
7.15-7.20 (m,2H); 7.26-7.31 IK) . Thin Layer 
Chromatography yielded a resui" of R ; = 0.72 (50% 
5 EtOAc/hexane) . 

EXAMPLE 1 ? 

.Svr.rhagjs 3-Cvrlnhgxvl cr-rvl :2g'-l- 
f hgxvic?^bagw,c-vl > -2-cvrrol idi" - = rbo -hioac * (32) 
10 The compound was prepared in accordance with 

■ the procedures used in the accve examples and 
yielded an optically pure compound as a colorless 
oil with a molecular formula cf C 21 H 29 N : O : S-0 . 05 H : 0, a 
molecular weight of 493.51, H MMR( CDC1 : , 400 MHZ): 
15 5 0.75-0.91 (m,2K); 1.15-1.43 (m, 13H) ; 1.59-1.61 

(m,2K); 1.63-1.32 (m, 5K) ; 2.09-2.35 (m, 4H) ; 2.93 
(t,2H); 3.24 (t,2Ki; 3.51-3.79 im,2H}; 4.67-4.71 
(m,lK); 7.15-7.20 <m, 2H) ; 7.25-7.31 <m, 1H) . Thin 
Layer Chromatography yielded a result of R; = 0.35 
"0 (50% EtQAc/hexane) . 



EXAMPLE. 1? 

Synthesis nf 3 , 3-Dio hgnvlorQCVL ( 25 ) -1 - f f 2 , 4- 
dimgthcx^/nhanvl> c.^^narnQvll -2-cvrr olidine^n^nrhioare 

25 {33) 

The compound was prepared in accordance with 
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10 



the procedures used in che above sxmaples and 
vielded an optically pure c:a?our.d as a white solid 
with a molecular formula of C :: .:-: : ,M : 3;S , molecular 
weight of 504.33, l K NMR (CDCi : , 400 MHZ;: 5 2.05- 
2.19 (m,4H); 2.30 (q, 2H, J-S . :S) ; 2.73 
(td,2H,J=2.39,7.10) ; 3.53 ( q, iH, J=7 . 57 ; 2.55-3.75 
(m, 1H); 3.77 {2,3K); 3.30 (s,3K); 3.99 
(t,lH,J-7.76); 4.65 (ad, IE, J-2 .03, 3 . 12 ; 6.43-5.45 
(m,2H); 7.14-7.23 (m, L0H) ; 5.05 i d, 1H, :=9 . 5 : ;. Th: 
Layer Chromatography yielded a result of R ; - O.qj 
(EtOAc) . 



15 



25 



r yaMPT.~ 20 

ff ( K,2P< -?-nhqr. "l -rvrlorr^"-- 1 1 c? ~b?:nr; v; ' -2~ 
nur^lldi nar.a.rbo f^^ate (34) 

The compound was prepare in accordance with tne 
procedures used in the above examples and yielded an 
optically active compound as an oil with a molecular 
formula of 0^^0,5-0.4 H 2 0, a molecular weight of 
475.82, 'H NMR (CDCl,, 300 MKZ) : 5 0.35-0.33 (m, 1H) ; 
1.12-1.21 (m,2K); 1.82-1.92 (m,2H); 1.94-2.02 
(m,2H>; 2.05-2.12 (m, 2K) ; 2.50 ( t, 2H, J=7 . 85) ; 2.84 
(dt,2K,J=7.04); 3.33-3.35 (m, 1H) ; 3.45-3.43 (m, lHi ; 
3.75 (s,6H); 4.53 (d, 1H, J=5 . 2 5 ) ; 4.97 =s,lH 



5.23- 
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6.32 (m, 2H); 7 . 12-7 .25 (m, 6Ki . Thin Layer 
Chromatography yielded a result of FL = 0.55 (90% 
EtOAc/hexane) . 

5 EXAMPLE 21 

S '/Tithes Is of 3 -Phenvloroo vl ' 25 ) - 1 - r t ? , 4* 

Dimethc xyoher.y 1 ^ c a rb-^mo v 1 1 -2-c/rrc 1 idiriecgtrbothio^^a 

(35) 

The compound was prepared in accordance with 
10 the procedures used in the above examples and 

yielded an optically active compound as an oil with 
a molecular formula of C :3 H : oN : 0 .S , a molecular weight 
of 429.57, : K NMR (CDC1,, 300 MHZ): 5 1.35-1.90 
(m,2H); 2.05-2.19 (m, 4H) ; 2.57 ( t , 2K, J=7 . 52] ; 2.87 
15 (t,2H, J=6.61) ; 3.53-3.63 (m, 1H) ; 3.72-3.75 (m, 1H) ; 

3.77 (s,3H).; 3.83 (s,3H); 4.53 (dd, IK, J=2 .15,3.11); 
5.43-5.45 (m,2K); 5.30 (s,lK); 7.14-7.19 (m, 3H) ; 
7,24-7.28 (m, IK); 3.06 (d, IK, J=7 . 3 1 ) . Thin Layer 
Chromatography yielded a result of R : - = 0.45 (50% 
20 EtOAc/hexane) . 

EXAMPLE 22 

Svnthfisiq of 3-PhQnv) nrnovl <25) -1-M- 
adamanhyigarbamovl \ -?-pyrrolidir.g^arbot:hioat* (36) 
2 5 The compound was prepared in accordance with 

the procedures used in the above examples and . 
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yielded an cpcicaiiy pure compound as a colorless 
oil with a molecular formula of C :s HnN : C : S, a 
molecular weigh- of 426.54, H NM?. (C2Ci 3 , 300 MHZ) : 
o 1.59-1.55 (a, 6K) ; 1.33-2.14 (m, 14H) ; 2.53 
5 (t,2H, J=7.57) ; 2.36 ( t , 2H, J=7 . 2 2 ) ; 3 . 23-3 . 45 (m, 1H; ; 

4.12 (d,2H, J-7.12) ; 4.53 (dd, 1H, J=2 .16, 3 .16) ; 7.12- 
7.29 5H) . Thin Layer Chromatography yielded a 
result of R : - = 0.55 (50% EtOAc/'r.exane) . 



10 

rvaMOT.E 2 3 

. r i^ a vvir a .rwvn-o- 0 v^l^ ; -^^^i?a.s (37) 
The compound was prepared in accordance with 
15 the procedures used in the above examples ar.d 

yielded an optically pure compound as a sticky white 
solid with a molecular formula of C :: H ; . ; N : 0,S, a 
molecular weight of 375.55, -H NMR (CDCi„ 300 MHZ): 
5 1.10-1.19 (m,4H); 1.30-1.38 (m, 3H) ; 1.61-1.71 
(m,2H); 1.84-2.03 (m, 6H) ; 2.65 ( t, 2K, J=7 . 75 , ; 2.37 
(t,2H, J-7.57); 3.33-3.39 (m, IK) ; 3.46-3.50 ;m, 1H) ; 
3.63-3.67 (m,lH); 4.13 (d, 2H, J=7 . 3 5) ; 4.55 
(dd,lH,J«2.14,6.05); 7.11-7.29 (m, 5H) . Thin Layer 
Chromatography yielded a result of R. = 0.43 (50% 
25 EtOAc/hexane) . 



20 
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Ki Tgst Procedure 
Inhibition of the pepticyi-proiyi isomerase 
(rotamase) activity of the inventive compounds can 
, be evaluated by known methods described in the 
5 literature (Harding, en ai . , .Vature, 1999, 341:753- 

760; Hole et ai. J. Am. Cham. Sec, 115:9923-9933). 
These values are obtained as apparent Ki 1 s and are 
presented in Table II. The cis-zrans isomer:. ration 
of an alanine-proline bond in a model substrate, N- 
10 succinyl-Aia-Ala-?ro-Phe-p-nizroanilide, is 

monitored spectrophotometries! iy in a chymotrypsin- 
coupled assay, which releases para-nitroanilide from 
the zsar.s form of the substrate. The inhibition of 
this reaction caused by the addition of different 
15 concentrations of inhibitor is determined, and the 

data is analyzed as a change in first-order rate 
constant as a function of inhibitor concentration to 
yield the apparent Ki values. 

In a plastic cuvette are added 950 mL of ice 
20 cold assay buffer (25 mM KEPIS, pK 7.8, 100 mM 

NaCl), 10 mL of FKBP (2.5 mM in 10 mM Tris-Cl pH 
7.5, 100 mM NaCl, 1 mM dithiothreitol) , 25 mL'of 
chymo trypsin (50 mg/ml in 1 mM HC1) and 10 mL of 
test compound at various concentrations in dimethyl 

25 sulfoxide. The reaction is initiated by the 

*• 

addition of 5 mL of substrate ( succinyl-Ala-?he-?rc- 
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Phe-cara-r.itroaniiide, 5 mg/rJL in 2.35 mM LiCi in 
trif iucroethar.oL) . 

The absorbance at 390 versus time is 
mor.iccred far 90 seconds using a spectrophotometer 
5 and the race constants are cecermir.ed from .he 
abscrbar.ce versus time data files. 

The data fcr chase experiments for 
representative compounds are presented in Table 11 

under the column "Ki". 
tq -r-- e neurotrophic effects of the compounds or 

the present invention can be demonstrated in 
cellular biological experiments in vitro, as 
described below. 

5 rhirk Dorsal Roo f Ganglion 

rulhiros and Neurits Outg rowth 
Dorsal root ganglia were dissected from chick 
embryos of ten day gestation. Whole ganglion 
explar.cs were cultured on thin layer Matrigel-coated 
20 12 well plates with Liebovitz LIS plus high glucose 
media supplemented with 2 mM giutamine and 10% fetal 
calf serum, and also containing 10 uM cytosine 3-D 
arabinofuranoside (Ara O at 3"°C in an environment 
containing 5* CO ; . Twenty-four hours later, the 
25 DRGs were treated with various immur.ophilin iigands. 
Forty-eight hours afcer drug treatment, the ganglia 



WO 98/291 17 PCT/US97A24070 

were visualised under phase ccr.trast or Hoffman 
Modulation contrast: with a Zeiss £j<iovert inverted 
microscope. Photomicrographs cf the expiants were 
; made, and neurite outgrowth was cuantitated. 
5 Neurites longer than the DRG diameter were counted 

as ccsitive, with total numher cf neurites 
cruantitated per each experimental condition. Three 
to four DRGs are cultured per well, and each 
treatment was performed in duplicate. 
10 The data for these experiments for 

representative compounds are presented in Table II 
under the column M ED 50 " . 
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35 



40 



45 



50 



1 
2 
3 

4 



3 

10 S 
7 
8 
9 

10 

15 U 
12 
13 
14 
15 

20 16 
18 
19 
20 
21 

25 22 
23 
24 
25 
26 

30 27 
23 
29 
31 
32 



T&RT.E Il-'a) 



+ T-T 
+ + + 

+++ 

+ -r-i- 
+ + + 



TABLE 1Kb) 
T p virm T a f ?.t?su! 
Ex. Mo. SP3Q t n.M, 
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* + + + 
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+ + + 


3 




+ + + 
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4- + + 
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-r + + 
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r + + + 
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r + + + 


10 




+ + + 


11 
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L3 ++++ 

14 +++ 

15 ++++ 
16 



T = blg ITfci : Muaierical Ir. Vitro Test ?. a sul^.s 





Ex . Mc . 


Ki,r:-r. 




19 


5231 


10 


19 


10, CCO 




20 


655 




21 


795 




22 


347 




23 


545 


15 


24 


605 




25 


209 




26 


739 




27 


1494 




23 


8094 


20 


29 


5147 




31 


10,0': 




32 


3343 




33 


10,000 




34 


2757 


25 


35 


10, 000 




36 


235 




37 


601 




38 


659 




39 


31 


30 


40 


32 




41 


722 




42 


525 




43 


3735 




44 


10, 000 



t. Relative potencies of compounds are ranked 
according to the following scale: denoces Ki 

or ED50 < 1 nH; denotes Ki or ED50 of 1-30 nM ; 

denotes Ki or ED 50 of 51-200 nM; + denotes Ki or 
40 ED of 201-500 nM; * denotes Ki or ED50 of > 500nM. 
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mptp Modqi nf Pa rkinson's Disease 
The remarkable neurotrophic ar.d 
neurodegenerative effects of the eraser., inventive 
compounds can be further demonstrated ir. ar. ar.imai 
5 model cf neurodegenerative disease. MPT? .esicr.ir.g 
of dopaminergic neurons ir. mice is used as ar. animal 
model cf Parkinson's Disease. Four week eld r.aie 
GDI whice mice are dosed i.e. with 20 mg/kg cf MPT? 
for 5 days. Test compounds (4 mg/kg), or vehicle, 
10 are administered s.c. along with the HPT? fcr 5 

davs, as well as fcr ar. additional 5 days following 
cessation of MPT? treatment. At 1= days follrwmg 

; _ _ i ~ -v-a !!»«' f i«j =.™c the 

MPT? treatment, tne &mm=.is =- 

striata are dissected and perfusitr.-f ixec 

15 I^unostaining is performed on saggitai and coronal 

brain sections using anti-tyrcsir.e hydroxylase i g 

to quantitate survival and recovery of dopaminergic 

neurons. In animals treated with MPT? and vehicle, 

a substantial loss of functional dopaminergic 

20 terminals is observed as compared to non-lesicned 

animals. Lesioned animals receiving test ccr.pcur.ds 

show a significant recovery of TH-stained 

dopaminergic neurons. Data from this model presents 

f-- php recovery of TH-oositive 
quantitation Eur tne r-uuv--..' 

25 dopaminergic neurons in the striatum or ar.ia*-= 

receiving the compounds cf the present mventitn. 
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Data from representative centre- 1 and Lesioned 
animals not receiving the test drugs also presents 
quantisation of effects in the absence of the 
compounds of the present invention. 
5 The phrase "preventing r.euredeger.eration" 

relates to the remarkable ability of the c expounds 
of the present invention to significantly prevent 
nerve damage when the compounds are given 
concurrently with a lesioning agent, such as MPT? . 
10 This also provides a reasonable correlation between 
the scope of the claims and the ability to prevent 
neurcdegeneration in patients newly diagnosed as 
having a neurodegenerative disease/ or at risk of 
developing a neurodegenerative disease. The 
15 compounds also provide methods for preventing 

further neurcdegeneration in patients who are 
already suffering from or have symptoms of a 
neurodegenerative disease. 

The invention being thus described, it will be 
20 obvious that the same may be varied in many ways. 
Such variations are not to be regarded as a 
departure from the spirit and scope of the invention 
and ail such modifications are intended to be 
included within the scope of the following claims. 
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WHAT IS CLAIMED IS: 



1. A compound of formula I 




-Y — Z 



or a pharmaceutical ly acceptable sale, ester, or 
solvate thereof, wherein: 

K and B are taken together with the nitrogen 
10 and carbon atoms to which they are respectively 
attached to form a 5-7 metered saturated or 
unsaturated heterocyclic ring containing any 
combination of CH : , 0, 3, SC, S0 : , >iK or N?.,; 
X is either 0 or S; 
15 Y is a direct bond to Z, a straight or 

branched chain alkyi, or a C : -C i straight or branched 
chain alkenyl, wherein any of the carbon atcr.s of 
said alkyi or alkenyl are optionally substituted in 
one or more positions with ar.mo, halo, halcaikyl, 
20 thiocarbonyl, ester, thioester, alkoxy, alker.oxy, 

cyano, nitro, iraino, aikyiamino, aminoaikyi, 
sulfhydryl, thioaikyl, suifonyl, oxygen to form a 
carbenyi, or whecem any of the carbon atoms of said 
alkyi or alkenyl are optionally replaced with C, NK, 

30 
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MR : , 5, SO, or S0 : , wherein R : is selected from the., 
group consisting of hydrogen, (C : -C s ) -straight or 
branched chain alkyl, (C 3 -C s ) "Straight or branched 
chain alkenyi cr aikynyi, and !C : -C ; ) bridging alkyl 
5 wherein said bridging alkyl a heterocyclic 

ring starting with the nitrogen of MR : and ending 
with one of the carbon atoms rf said alkyl or 
alkenyi chain, and wherein sain heterocyclic ring is 
optionally fused to an Ar group; 

10 2 is a direct bond, or a C : -C, straight or 

branched chain alkyl, or a C : -C. : straight or branched 
chain alkenyi, wherein any cf the carbon atoms of 
said alkyl or alkenyi are optionally substituted in 
one or more positions with amino, halo, haloalkyl, 

15 thiocarbonyl, ester, thioester, alkoxy, alkenoxy, 
cyano, nitro, imino, alkylamir.o, aminoalkyl, 
sulfhydryl, thioalkyl, sulfcnyl, oxygen tc form a 
carbonyl, or wherein any of the carbon atoms of said 
alkyl or alkenyi are optionally replaced with 0, NH, 

?0 NR 2 , S, SO/ or S0 : , wherein R- is selected from the 

group consisting of hydrogen, ;c : -C s ) -straight or 

branched chain alkyl, (C 3 -C 5 ) -straight or branched 

chain alkenyi or alkynyl, and (C : -C 4 ) bridging alkyl 

wherein said bridging alkyl forms a heterocyclic 

25 ring starting with the nitrogen of NR. and ending 

*• 

with one of the carbon atoms z f said alkyl or 
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alkenyi chair., ar.d wherein said heterocyclic ring is 
optionally fused "3 an Ar group; 
C and D are independently: 

hydrogen, Ar, C.-C; straight or branched chain 
5 alley:, or C : -C s straight or branched chain alkenyi, 
wherein any of the careen atoms of said alkyi or 
alker.vl are optionally substituted in one or more 
position is) with C,-C s cycloaikyi, C s -C- oycioaikenyi, 
hydroxyl, carbonyi oxygen, or Ar, wherein said 
alkyi, alkenyi, cycloaikyi cr cycioaikenyl groups 
are optionally substituted with C-C, ai:-:yl, C : -C, 
alkenyi, hydroxy, amino, halo, haioalkyl, 
thiocarbonyi, ester, thioester, aikoxy, alkenoxy, 
cyanc, nitro, imino, aikylamino, amino alkyi, 
15 sulfnydryl, thioaikyl, sulfonyl, wherein any of the 

carbon atoms of said alkyi cr alkenyi are optionally 
substituted in one or more positions with oxygen to 
form a carbonyi, or wherein any of the carbon atoms 
of said alkyi or alkenyi are optionally replaced 
-0 with 0, NK, NR 2 , S, SO, or S0 ; , wherein ?. ; is 

selected from the group consisting of hydrogen, (C,- 
C*) -straight or branched chain alkyi, (C 5 -Ci>~ 
straight or branched chain alkenyi or aikynyl, and 
(C-C.) bridging alkyi wherein said bridging alkyi 
25 forms a heterocyclic ring starting with the nitrogen 

of MR, and ending with one of the carbon atoms of 
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said alkyl or alkenyl chain, and wherein said 
heterocyclic ring is optionally fused to an Ar 
group; 

wherein Ar is an aryi cr heteroaryi moietv' 
5 which is substituted or unsubs ti tuted; 
W is oxygen cr sulfur; 

U is either 0 or N, wherein when U is C, then 
R : is 'a Lone pair of electrons and R : is selected 
from the group consisting of: 

10 Ar as defined above, C ; -C: cycioaikyl, C,-C^ 

straight or branched chain alkyl or alkenyl, cr C--C, 
straight or branched chain alkyl or alkenyl 
substituted in one or more positions with Ar, amino, 
halo, haioalkyi, hydroxy, trif luoromethyl, C ; -C 3 

15 straight or branched chain alkyl, C : -Cc straight or 

branched chain alkenyl, carbcnyi, thiocarbonyl, 
ester, thioester, aikoxy, alkencxy, cyano, nitro, 
iraino, alkylamino, aminoalkyi, sulfhydryl, 
thioalkyl, sulfonyi, substituted alkyl or alkenyl 

20 wherein any of the carbon atoms of the alkyl or 

alkenyl are optionally replaced with S, SO, SO : , 0, 
or NR 2 wherein R : is selected from the group 
consisting of hydrogen, (C ; -C.-) -straight or branched 
chain, alkyl, (C 3 -C 6 ) -straight or branched chain 

25 alkenyl or alkynyl, and (C : -C-} bridging alkyl 

wherein said bridging alkyl forms a heterocyclic 
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ring scarring with the nitrogen cf h~, and a-diaj 
with one cf the carte n atoms of said alkyi or 
alkenyl chain, and wherein said heterocyclic ring is 
optionally fused to an ?.r group or C- : -Z, cycloaikyl; 
= and when U is N", R-. and ?. ; are se. acted 

independently from the group consisting of: 

hydrogen, Ar as defined above, C ; -:= cycloaikyl, 
C--C, straight or branched chain ai!<yl or alkenyl, =r 
C--C, straight or branched chain aikyi cr alkenyl 
10 substituted in cne or more positions with Ar, ar.ir.0, 
halo, haioalkyl, hydroxy, trie iuoromethyi, Z r C, 
straight or branched chain aikyi, C : -Z, straigr.t or 
branched chain alkenyl, carr.cr.yi, thiocartcnyl, 
ester, thioester, aikoxy, aikenoxy, cyar.o, r.icro, 
15 iminc, alkylamino, aminoaikyi, suifhydryi, 

thicaikyi, suifonyl, substituted alky, or alkenyl 
wherein any of the carbon atoms cf the alkyi or 
alkenyl are optionally replaced with S, SO, 50 : , :, 
or NR : wherein SU is selected from the group 
20 consisting of hydrogen, (C ; -C,) -straight or branched 
chain alkyi, (C,-C s ) -straight or branched chain 
alkenyl or alkynyl, and (C.-CJ bridging alkyi 
wherein said bridging alkyi forms a heterocyclic 
ring starting with the nitrogen of NR. and ending 
25 with one of the carbon atoms cf said alkyi or 

alker.yl chain, and wherein said heterocyclic rir.r is 
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optionally fused to an Ar group or c 2 -C cyclcalkyi; 

or R l ar.ci R : may be taker, together to form a 
heterocyclic ring. 

5 2. The compound of claim 1, wherein the mc no - or 
cicyciic, carbo- or heterocyclic ring is .selected 
from the croup consisting of naphthyi, indolyi, 
furyl, thiazciyi, thienyi, pyridyl, and phenyl. 

10 3. The compound of claim 1, wherein the compound 
has an affinity for FK3P-type immuncphiiins . 

4. The compound of claim 3, wherein the FK3?-type 
immur.cphiiins are FK3P12. 

15 

5. The compound of claim 1, wherein the compound 
inhibits rotamase enzyme activity. 

6. The compound of claim 1, wherein the compound is 
20 selected from the group consisting of: 

3-Phenylpropyi (2S) -1- ( 1-cyciohexylcarbamoyl) - 
2-pyrrolidinecarbothiate (17) ; 

Phenethyl (2S) -N- (cyclohexyicarbamoyl) -2- 
pyrrolidinecarbothiate (18) ; 

25 3- (2, 3, 5-T rime thy lphenyl) propyl 1-(1- 

*• 

adamantylcarbamoyi) -2-pyrrciidir. ecarbothioate (19) ; 

* 
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3- (2, 3, S-Trimethyipher.yl. propyl 1- 
(cycichexylcari£moyI)-2-?yrr-iiir.= -=r=c--i3=-e 

(20) ; 

2- i3-Fluorcphar.yl) propyl !2S) -1- 
5 ( C yci=r.sxylcar=amoyl)-2-?yr^^^ 

(21) ; 

3- • 2-FIuorcpher.yi) propyl -2S)--- -- 
adamancylcarbaaoyl) -2-pyrrolioi-ecar— hica.e .11. ; 

3- (2-Fluorpphar.yl) propyl ;2S) -1- 
10 (cyclohexyIcar=amoyl)-2-?yrrolidir.eoarfcc-,r.ioat a 

(23) ; 

3 - (4-Methyip'nsriyl) propyl (23) -1- 
(cyciohexyIcarcarr,oyi)-2-pyrrolidir i eoarbo-r.ioa-a 

(24) ; 

15 3- (4-Methyiphenyl) propyl .;2S)-l-:i- 

adamar-ylcarbamcyl) -2-pyrrolidir.eoarb:-.r.i:a-.e !l=: ; 

3- (4-Metiiyipheriyl) propyl :2S: -1- ;cert- 
butylcarbamoyi)-2-pyrrolidinecarbo-r.ioace (25) ; 

3- (2-Chiorophenyl) propyl !23) -1- 
20 cyclohexyicarbamoyl) -2-pyrrolidinacarbo-.hioa.a IT) ; 

3- (3, 5-DlnieChoxyphenyl) propyl 25) -i-i t ( IS; 
(1-naphthyl) ethyl 1 -carbamoyl} -2- 
pyrrolidinecarbothioate (23); 

3, 3-Diphar.ylpropyl (2S) -1- 
25 tetramechylbutyl) carbamoyl] -2- 
pyrrolidinecarcochioace (29); 



- - . 
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3-Cyclohexylprcpyl (2S) - 1 - [ (2, 6- 
diisoprccylphenyi) carbamoyl] -2- 
pyrrolidinecarbothioate ( 31 ) ; 

3-Cycichexyl?ro?yi ' (23) -1- ( hexyicarbamcyl) -2- 
5 pyrrciidinecarbcuhioare (32); 

3, 3-Dicher.yIpropyl (2S) (2, 4- 
dime^hoxyphenyl) "carbamoyl] -2-pyrrolidinecarbcthioate 
(33) ; 

3- (3, 5-Dime-hcxyphenyl)prc?yl (25) [ [ 15, 2R) - 
10 2-pher.yi-cyclopropyi] carbamoyl; -2- 
pyrrciidinecarbothicate (34) ; 

3-?henyipropyi (2S)-l-[ (2,4- 
Dime-hcxyphsnyl) carbamoyl] -2-pyrroiidinecarbochioate 
(35); 

15 3-?henylpropyi (2S) -1- ( 1 -adamant yicarbamoyl) -2- 

pyrrclidinecarbothicate (36) ; 

3-?henylpropyi (2S) -1- ■; 1-cyclohexylcarbamoyl! - 
2-pyrroiidinecarbothioate (37; ; 

3-?henylpropyl (2S) -1- [ 1-adamantyiamino) 
20 (thioxo) -methyl] -2-pyrrolidinecarbothioate (33) ; 

3- (3, 4, 5-Trimethoxypher.yi) propyl (2S) -1- 
(hexylcarbamoyl) -2-pyrrolidinecarbothioate (39) ; 

3- (3, 4, 5-Trimethoxyphenyl) propyl (2S) -1- 
(benzylcarbamoyl) -2-pyrrolicinecarbothioate (40) ; 
25 3-?henyi?Topyl (2S) -1- { dimethylcarbamoyl i -2- 

pyrroiidinecarbcthioace (41) ; 
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3-?henyipropyi (25) -I- : 1-pyrrolibinylrarbonyU- 
2-pyrrc lidinecarbothicate (42; ; 

3-?henyiprepyl (2S) -1- imcrphili-cearbcnyi) -2- 
pyrroiidinecarbothioate (43) ; 

3-?henyi?rcpyl (25) -1- : diiscprcpyl carbamoyl) -2- 
cvrroiidinecarbc thioate (44; ; 

3-?henyipropyl (25) -1- 
[ methyl (phenyl) carbamoyl] -2-pyrrolidir.ecarbt thioate 
(45) ; and 

3-?henyi?rcpyi (25) -1- i biphenylcarbamcyl ; -2- 
pyrrciidinecarbcchioate (45) . 



7. A pharmaceutical composition comprising a 
15 neurotrophical!:/ effective a- cunt of the compound of 

claim 1 and a pharmaceutical ly acceptable carrier. 



3. A method of effecting a neuronal activity in an 
animal , comprising : 
20 administering to the animal a neurctrcphicaliy 

effective amount of the compound of claim 1. 



9. The method of claim 3, wherein the neuronal 
activity is selected from the group consisting o 
25 stimulation of damaged neurons, promotion of 

neuronal regeneration, prevention of 
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neurocegeneraticn and treatment of neurological 
disorder . 

10. The method of claim 9, wherein the neurological 
5 disorder is selected from the g:: ! jp consisting of 

peripheral neuropathy caused by physical injury or 
disease state, physical damage zo the brain, 
physical damage to the spinal ccrd, scroice 
associated with brain damage, and neurological 
10 disorder relating to neurodegeneratives . 

11. The method of claim 10, wherein "he 
neurological disorder relating to neurcdegeneration 
is selected from the group consisting of Alzheimer's 

15 Disease, Parkinson's Disease, and amyotrophic 

lateral sclerosis. 

12. A compound of formula II: 




Ri 

20 II 

or a pharmaceutical ly acceptable salt, ester, or 
solvate thereof, wherein: 
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Z, G and H are independently CK : , C, S, SO,.. 
SO., NH or NR : wherein at least two of E, : , G, ar.d K 

are CK : ; 

X is either 0 or S; 
5 V is a direct bond to I, a C : -C^ straigr.t or 

branched chain alkyi, cr a straight or branched 

chair. alkenyl, wherein any cr the carbon atoms of 
said ai:<yl or alkenyl are optionally substituted in 
one cr sore positions with ar.ino, halo, hal:aikyi, 
10 thiocarbcnyi, ester, thieester, aikoxy, alkencxy, 
cyano, nitre, imino, alkyi ami no, amincalkyi, 
sulfhydryl, thioalkyi, suifor.yl, oxygen to form a 
carbcr.yi, or wherein any of the carbon ator.5 of said 
alkyi or alkenyl are optionally replaced with 0, NH, 
15 NR,, 3, SO, or SO : , wherein R : is selected from the 
group consisting of hydrogen, (C.-C.) -straight or 
branched chain alkyi, (C : -C,) -straight or branched 
chain alkenyl or alkynyi, anc (C.-C 4 ) bridging alkyi 
wherein said bridging alkyi forms a heterocyclic 
20 ring starting with the nitrogen of MR, and ending 

with one of the carbon atoms of said alkyi or 
alkenyl chain, and wherein said heterocyclic ring is 
optionally fused to an Ar group; 

Z is a direct bend, or a C.-C. : straight or 
25 branched chain alkyi, or a C : -C, straight or branched 
chain alkenyl, wherein any cf the carbon atoms of 
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said aikyl or alkenyl are optionally substituted i.^ 
one cr mere positions with amino, halo, haicalkyl, 
thiocarbonyi, ester, thioester, aikoxy, alkencxy, 
cyanc, nitre, iminc, aikyiamir.t , amincalkyi, 
5 sulfhydryl, thioalkyi, sulfcnyl, oxygen to form a 

carbcr.yi, or wherein any of the carbon atoms of said 
aikyl or alkenyl are optionally replaced with o, m:-;, 
NR :/ 3, SO, or'SO : , wherein ?. : is selected from the 
group consisting cf hydrogen, rC : -CJ -straight or 

10 branched chain aikyl, (C : -CJ -straight or branched 

chain alkenyl or aikynyl, and ;C : -C 4 ) bridging aikyl 
wherein said bridging aikyl forms a heterocyclic 
ring starting with the nitrogen of MR, and ending 
with one of the carbon atoms cf said aikyl cr 

15 alkenyl chain, and wherein said heterocyclic ring is 
optionally fused to an Ar grtup ; 
C and D are independently: 

hydrogen, Ar, C^C S straight or branched chain 
aikyl, or C,-C 5 straight or branched chain alkenyl, 

70 wherein any of the carbon atoms of said aikyl or 

alkenyl are optionally substituted in one or more 
position(s) with C : -C s cycioaikyl, C 5 -Ct cycloalkenyi, 
hydroxyl, carbonyl oxygen, cr Ar, wherein said 
alkyi, alkenyl, cycioaikyl cr cycloalkenyi groups 

25 are optionally substituted with C : -C 5 aikyl, C : -C £ 

alker.yl, hydroxy, amino, hale, haloalkyl, 
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thiocarbonyi, ester, thioester, alktxy, aikenoxy, 
cyar.o, nitro, imir.o, aikyla.-ir.o, ar.ir.= aikyl, 
suifhydryl, thioaikyi, sulf".yi, wherein any of the 
carbon atoms of said aikyl :: aiker.yi are optionaiiy 
5 substituted in one or itiore positions with oxygen tc 
form a carbcnyi, or wherein any of the carbon atoms 
of said al!<yi or aikenyl are optionally replaced 
with C, NK , NR : , 5, SO, or Z2 Z , wherein R : is 
selected from the group ccnsisting :f hydrogen, (C- 
10 C 5 ) -straight or branched chain aikyl, !C 3 -C 5 )- 

straight or branched chain aikenyl :r alkynyi, and 
(C--C.) bridging aikyl wherein said bridging aikyl 
forms a heterocyclic ring starting v;ith the nitrogen 
of NR. and ending with one cf the carbon atoms of 
15 said aikyl or aikenyl chain, and wherein said 
heterocyclic ring is optionally fused to an Ar 
group; 

wherein Ar is an aryi .or hetercaryi moiety 
which is substituted or unsubstituted; 
20 W is oxygen or sulfur; 

U is either 0 or N, wherein when U is 0, then 
R, is a lone pair of electrons and ?. : is selected 
from the group consisting of: 

Ar as defined above, C.-C, cycltaikyl, C.-C, 
25 straight or branched chain alkyi or aikenyl, or C.-C. 
straight or branched chain aikyl or aikenyl 
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substituted ir. one or more positions with Ar, amino, 

halo, haioalkyi, hydroxy, trif iuoromechyi, C-_-C. 3 

straight or branched chain alky I, C : -C s straight or 

branched chain aikenyl, carbcr.yi, thiccarbcr.yi, 

5 ester, thioester, alkcxy, aiker.cxy, cyano, r.itrc, 

iminc, aikyiaminc, amir.oalkyi, suifhydryl, 

thicaikyl, suifonyl, substituted alkyl or aikenyl 

wherein any of the carbon atcr.s of the alky! or 

aikenyl are optionally replaced with 5, SO, SO : , 0, 

10 or MR : wherein R : is selected from the group 

consisting of hydrogen, (C«-C.-; -straight or branched 

chain alkyl , ;c 3 -C 6 ) -straight c-r branched chain 

aikenyl or alkynyl, and (C,-C ; ; bridging alkyi 

wherein said bridging a Iky I forms a heterocyclic 

15 ring starting with the' nitrogen of NR : and ending 

with one of the carbon atoms of said alky! or 

aikenvi chain, and wherein said heterocyclic ring is 

optionally fused to an Ar group cr C : .-C; cycloaikyi; 

and when U is N, R-. and R : are selected 

20 independently from the group consisting of: 

hydrogen, Ar as defined above, C,-C 9 cycloaikyi, 

Ci-Cs straight or branched chain alkyl or aikenyl, or 

C : -Cr straight or branched chain alkyl or aikenyl 

substituted in one or more positions with Ar, amino, 

25 halo, haioalkyi, hydroxy, trif iucromethyi, C-C* 

»• 

straight or branched chain alkyl, C : -C. : straight or 
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branched chain alkenyl, carbcr.yi, thiocarbonyi, 
ester, thioester, alkcxy, alker.cxy, cyano, r.itrc, 
iminc, aikylamino, amir.oaikyl, suifhydryl, 
thioaikyi, sulfonyl, substituted alkyi cr alkenyl 
5 wherein any of the careen atcr.s of the alley! or 

alkenyl are optionally replaced with S, SO, 50 : , o, 
or MR; wherein R : is selected from the group 
consisting of hydrogen, (C-.-C,-. -straight or drenched 
chain alky!, (C,-C,) -straight cr branched chain 
LO alkenyl or alkynyl, and iC : -C ; bridging alkyi 

wherein said bridging alkyi fcrr.s a heterocyclic 
ring starting with the nitrogen of NR, and ending 
with one of the carbon atoms of said alkyi or 
alkenyl chain, and wherein said heterocyclic ring i 
15 optionally fused to an Ar group or C 3 -C< cyclcaikyl; 

or R ; and R, may be taken together to form a 
heterocyclic ring. 



13. The compound of claim 12, wherein Ar is 

20 selected from the group consisting of naphthyi, 
indoiyi, furyl, thiazolyl, thienyl, pyridyl, and 
phenyl . 

14. The compound of claim 12, wherein the compound 
.25 has an affinity for FK3?-ty?e immunophilins . 
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15. The compound cf claim 14, wherein the F?3?-type 
immur.cphiiins are FK5P12. 

16. The compound of claim 12, wherein the comcour.d 
5 inhibits rccamase enzyme activity. 

17. A pharmaceutical composition comprising a 
neurotrophical!;/ effective amount of the compound of 
claim 12 and a pharmaceutical! y acceptable carrier. 

LO' 

13. A method cf effecting a neuronal activity in an 
animal, comprising : 

administering to - the animal a neurc or conical In- 
effective amount of the compound of claim 12. 

15 

19. The method of claim 13, wherein the neuronal 
activity is selected from the group consisting of 
stimulation of damaged neurons, promotion of 
neuronal regeneration, prevention of 

20 neurodegene ration and treatment of neurological 

disorder. 

20. The method of claim 19, wherein the 
neurological disorder is selected from the group 

25 consisting cf peripheral neuropathy caused by 

physical injury cr disease sza~a , physical damage zo 
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the brain, physical damage to "ha spinal cord, 
stroke associated with brair. damage, and 
neurological disorder relating to neurodegeneration . 

5 21. The method of claim 21, wherein the 

neurological disorder relating to neurodegenerat ion 
is selected from the group oonsistmg of Alzheimer's 
Disease, Parkinson's Disease, and amyotrophic 
lateral sclerosis. 



WO 98/29117 



PCTAJS97/24070 



22. A compound of formula III 



F— G c 



■A 

I W 



X 



Ri 

III 

5 or a charmaceuticaily acceptable sail, ester, c: 
solvate thereof, wherein: 

Z, F, and.G are independently CH : , 0, S, SO, 
SO : , MH or NR 2 wherein at leas. 2 of E, F, ar.c G are 
CH : ; 

10 X is either 0 or S; 

Y is a direct* bond to Z, a C-C s straight or 
branched chain alkyl, or a C : -C.- straight: or branched 
chain aikenyi, wherein any cf the carbon atoas of 
said alkyl or aikenyi are optionally substituted in 

15 one or more positions with^aminc, halo, haloaikyl, 

thiocarbonyl, ester, thioester, aikoxy, alkenoxy, 
cyano, nitro, imino, alkylaminc, amincalkyi, 
sulfhydryl, thioaikyl, sulfonyl, oxygen to form a 
carbonyi, or wherein any of the carbon atoms cf said 

20 alkyl. or aikenyi are optionally replaced with 0, NH, 

NR : , s, SO, or SG : , wherein FU is selected from the 
group consisting of hydrogen, < --.-C,-) -straight or 
branched chain aikyl, (C 3 -C 4 ) -straight or branched 
chain aikenyi or alkynyl, and (C : -C 4 ) bridging alkyl 
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Wrier eir. said bridging alky I fcrzis a heterocyclic 
ring starting with the nitrogen cf NR. and ending 
with one of the carbon atoms cf said alky I or 
aikenyl chain, and wherein said heterocyclic ring is 
5 optionally fused to an Ar group; 

Z is a direct bond, cr a C--C, straight or 
branched chain alkyi, cr a C : -C, straight or branched 
chain aikenyl, wherein any of the carbon atoms of 
said alkyi or aikenyl are optionally substituted in 
10 one or mora positions with astir, c, halo, haioaikyl, 
thiocarbonyl, aster, thioester, aikoxy, alkencxy, 
cyanc, nitro, imino, alkyiamir.o, aminoalkyl, 
suifhydryl, thioaikyi, suifonyl, oxygen to form a 
carbcnyi, or wherein any cf the carbon atoms of said 
15 alkyi or aikenyl are optionally replaced with 0, NH, 

NR : , 3, SO, cr SC : , wherein R : is selected from the 
group consisting of hydrogen, ;C-.-C,) -straight or 
branched chain alkyi, (C ; -C,) -straight or branched 
chain aikenyl or alkynyl, and <C : -C 4 > bridging alkyi 
20 wherein said bridging alkyi ferns a heterocyclic 
ring starting with the nitrogen cf NR- : and ending 
with one of the carbon atoms of said alkyi or 
aikenyl chain, and wherein said heterocyclic ring is 
optionally fused to an Ar group; 
25 c and D are independently: 

hydrogen, Ar, C.-C, straight cr branched chain 



S3 



alkyl, cr C : -C, straight or branched chain aikenyi, 
wherein any of Che carbon atoms cf said alkyl or 
aikenyi are optionally substituted in one or more 
position's) with C 3 -C 9 cycloaikyl, C ; -C~ cycloalkenyl, 
hydroxy!, carbonyl oxygen, cr Ar, wherein said 
alkyl, aikenyi, cycloaikyl cr cycloalkenyl groups 
are optionally substituted with C -C- alkyl, C ; -C 5 
aikenyi, hydroxy, amino, hale, haloaikyl, 
thiocarbenyl, ester, thioester, aikoxy, alker.oxy, 
cyano, nitro, imino, aikylamir.o, amincaikyl, 
suifhydryl, thioalkyl, sulfonyi, wherein any of the 
carbon atoms of said alkyl or aikenyi are optionally 
substituted in one or more positions with oxygen to 
form a carbonyl, or wherein any of the carbon atoms 
of said alkyl or aikenyi are optionally replaced 
with 0, NK, NR : , S, SO, or S0 : , wherein R, is 
selected from the group consisting of hydrogen, (C-- 
C 5 ) -straight or branched chain alkyl, (C : .-C*)- 
straight or branched chain aikenyi or aikynyl, and 
(C : -C 4 i bridging alkyl wherein said bridging alkyl 
forms a heterocyclic ring starting with the nitrogen 
of NR : and ending with one of the carbon atoms of 
said alkyl or aikenyi chain, and wherein said 
heterocyclic ring is optionally fused to an Ar 
group; 

wherein Ar is an aryi or hetercaryl moiety 
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which is substituted or unsubstituted; 
W is oxygen or sulfur; 

'J is either 0 cr N, wherein wher. U is C, ther. 
R. is a lone pair of electror.s and ?. : is selected 
5 from the group consisting of: 

Ar as defined above, C,-C, cycloaikyi, C ; -C s 
straight or branched chain aikyl cr aikenyi, cr C : -C. : 
strairht or branched chain aikyl or aikenyi 
substituted in one or more positions with Ar, amino, 
10 hale, haloalkyl, hydroxy, trif lucromethyi, C : -C s 

straight cr branched chain alkyi, C : -C, straight cr 
branched chain aikenyi, carbonyi, thiocarbenyi, 
ester, thioester, alkoxy, aikenoxy, cyano, nitro, 
iminc, alkylaminc, aminoalkyi, suifhydryl, 
15 thicaikyi, sulfonyl, substituted aikyl or aikenyi 

wherein any of the carbon atoms of the alky! cr 
alkenvl are optionally replaced with S, SO, S0 : , C, 
or NR : wherein R : is selected from the group 
consisting of hydrogen, (C,-C. : ) -straight or branched 
20 chain aikyl, (C,-C s ) -straight cr branched chain 
aikenyi or alkynyl, and (C : -CJ bridging alkyi 
wherein said bridging aikyl forms a heterocyclic 
ring starting with the nitrogen of MR, and ending 
with one of the carbon atoms cf said aikyl or 
25 aikenyi chain, and wherein said heterocyclic ring is 
optionally fused to an Ar group or C,-C, cycloaikyi; 
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and when U is N, R. and ?. : are selected 
independently from the group consisting of: 

hydrogen, Ar as defined above, C : -C^ cycioalkyi, 
; C--C, straight or branched chain alkyi or aikenyl, or 
5 C ; -C^ straight or branched chain alkyi or aikenyl 

substituted in one or more positions with Ar, amino, 
halo, haioaikyi, hydroxy, trif lucromethyl, C_-C$ 
straight or branched chain alkyi, C : -C, straight or 
branched chain aikenyl, carbcnyi, thiocarbcnyi, 

10 ester, thioester, alkoxy, alker.oxy, cyano, nitro, 
imino, aikylamino, aminoalkyi, sulfhydryl, 
thioaikyl, sulfcnyi, substituted alky! or aikenyl 
wherein any of the carbon atoms of the aikyl or 
aikenyl are optionally replaced with 3, SO, SO,, C, 

15 or NR : wherein R : is selected from the group 

consisting of hydrogen, (C,-C 5 ) -straight or branched 
chain aikyl, (C.-C. : ) -straight or branched chain 
aikenyl or alkynyl, and (C,-C ; ) bridging alkyi 
wherein said bridging alkyl forms a heterocyclic 

20 ring starting with the nitrogen of NR : and ending 

with one of the carbon atoms of said alkyi or . 
aikenyl chain, and wherein said heterocyclic ring is 
optionally fused to an Ar group or Ci-C 9 cycioalkyi; 
or R : and R : may be taken together to form a 

25 heterocyclic ring . 
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23. The compound of claim 22, wherein Ar 15 
selected from, the group consisting of naohthyl, 
indciyi, furyi, thiacoiyl, thienyi, pyridyl, and 
ohenvi . 



24. The compound of claim 22, wherein che compound 
has an affinity for FX3?-ty?s imnunochiims . 

25. The compound of claim 24, wherein the FK3P-type 
10 immuncphilins are FKBP12. 

26. The compound of claim 22, wherein the compound 
inhibits rotamase enzyme activity. 

15 ?7. A pharmaceutical composition comprising a 

neurotrophical^/ effective amount of the compound of 
claim 22 and a pharmaceutical-'/ acceptable carrier. 

28. A method of effecting a neuronal activity in an 

20 animal, comprising: 

administering to the animal a neurotrophical^ 
effective amount of the compound of claim 22. 

29. The method of claim 23, wherein the neuronal 
25 activity is selected from the group consisting of 

stimulation of damaged neurons, promotion or 
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neuronal regeneration, prevention of 
neurcdegeneration and treatment of neurological 
disorder . 

5 30. The method of claim 29, wherein the 

neurological disorder is selected from, the group 
consisting of peripheral neuropathy caused by 
physical injury or disease state, physical damage tc 
the brain, physical damage tt the spinal cord, 
10 stroke associated with brain damage, and 

neurological disorder relating to neurcdegeneration. 

31. The method of claim 30, wherein the 
neurological disorder relating to neurcdegeneration 
15 is selected from the group consisting of Alzheimer's 
Disease, Parkinson's Disease, and amyotrophic 
lateral sclerosis. 



20 



HCH,)n 



32. A compound of formula IV: 

■(CH,) n 
V 

x 

I w 

IV 



or a pharmaceutical ly acceptable salt, ester, 02 
solvate thereof, wherein: 



103 



WO 98/29117 



PCTAJS97/24070 



n is lr 2 cr 3 forming a 5-7 member 
heterocyclic ring; 

X is either 0 or S; 

Y is a direct bend to Z, a C : -C 5 straight or 
5 branched chain alkyl, or a C : -Zz straight cr branched 

chain alkenvi, wherein any cf -he carbon atoms of 
said alkyl or alkenyi are optionally substituted in 
one or more positions with ammo, halo, haicaikyl, 
thiccarbonyl, ester, thioester, alkoxy, alker.cxy, 
10 cyano , nitre, imino, alkylamir.o , amincalkyl, 

sulfhydryi, thioalkyi, sulfcr.yl, oxygen to form a 
carbonyi, or wherein any of the carbon atoms of said 
alkvi or alkenyi are optionally replaced with 0, NK, 
NR,, S, SO, or S0 2 , wherein R ; is selected from the 
15 group consisting of hydrogen, (C : -C s ) -straight or 

branched chain alkyl, (C 2 -C s ) -straight or branched 
chain alkenyi or alkynyi, and :'C : -C ; ) bridging alkyl 
wherein said bridging alkyl forms a heterocyclic 
ring starting with the nitrogen cf NR : and ending 
20 with one of the carbon atoms of said alkyl or 

alkenyi chain, and wherein said heterocyclic ring is 
optionally fused to an Ar group; 

Z is a direct bond, or a C : -C € straight or 
branched chain alkyl, or a C,-C, straight or branched 

25 chain alkenyi, wherein any of "he carbon atoms or 

»* 

said alkyl cr alkenyi are o?ti"aily substituted in 
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one or more positions with amino, halo, halcaikyl, 
thiocarbonyl, ester, thioest'er, aikoxy, aikenoxy, 
cyano,. nitro, iraino, aikyiamir.c, amincalkyi, 
sulfhydryl, thioaikyi/ suifcr.yl, oxygen to form a 
5 carbcnyl, or wherein any of "he carbon atoms of said 
alkyl cr aikenyi are optionally replaced with G, NK, 
NR : , S, SO, or S0 : , wherein R : is selected from the 
group consisting of hydrogen, (C : -C^) -straight or 
branched chain alkyl/ (Cj-CJ -straight or branched 

10 chain aikenyi or aikynyl, and (C-C.) bridging alkyl 
wherein said bridging alkyl ferns a heterocyclic 
ring starting with the nitrogen of NR : and ending 
with one of the carbon atoms of said alkyl or 
aikenyi chain, and wherein said heterocyclic ring is 

15 optionally fused to an Ar group; 

C and D are independently: 

hydrogen, Ar, C : -C 6 straight or branched chain 
alkyl, or C : -C 5 straight or branched chain aikenyi, 
wherein any of the carbon atoms of said alkyl or 

20 aikenyi are optionally substituted in one or more 

position(s) with C,-C g cycloalkyi, C 5 -C ? cycioalkenyl/ 
hydroxy!/ carbonyl oxygen, or Ar, wherein said 
alkyl, aikenyi, cycloalkyl or cycioalkenyl groups 
are optionally substituted with C : -C 5 alkyl, C 2 -C,- 

25 aikenyi, hydroxy, amino, halo, haloalkyl, 

thiocarbonyl, ester, thioester, alkoxy, alkenoxy, 
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cyanc, nitro, ir.ino, aikylamir.o, ammoalkyi, 
sulfhydryi, thioalkyl, suifor.yi, wherein any of the 

carbcr. acorns o: saia ai<y -—or. 

substituted ir. one or more positions with oxygen to 
5 form a carbonyi, or wherein any of the carbcr. atoms 
of said alkyl or alkenyl are optionally replaced 
with C, NH, NR : , S, SO, or S0 : , wherein R : is 
selected from the group consisting of hydrogen, (C ; - 
C«) -straight or branched chain alkyl, (Cj-C s )- 
10 straight or branched chain alkenyl or alkynyi, and 
(C-C) bridging alkyl wherein said bridging alkyl 
forms a heterocyclic ring starting with the r.itrogen 
of NR.. and ending with one of the carbon atoms of 
said alkyl or alkenyl chain, and wherein said 
15 heterocyclic ring is optionally fused to an Ar 
group; 

wherein Ar is an aryl or heteroaryl moiety 
which is substituted or unsubstituted; 
W is oxygen or sulfur; 

U is either 0 or N, wherein when U is 0, then 
Rl is a lone pair of electrons and R, is selected 
from the group consisting of: 

Ar as defined above, C,-C, cycioalkyl, C.-C, 
straight or branched chain alkyl or alkenyl, or C,-C. : 
25 straight or branched chain alkyl or alkenyl 

substituted in one or more positions with Ar, amino, 
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halo, haloalkyl, hydroxy, trif iutrome thyl, C--C- 
straight or branched chain aikyi, C : -C s straight c*- 
branched chain alkenyi, carbonyi, thiocarbcnvl, 
ester, thioester, alkoxy, aikencxy, cyanc, nitro, 
5 iminc, aikyiamir.o, aminoaikyi, suifhydryi, 

thioaikyl, sulfcnyl, substituted aikyi or aikenvi 
wherein any of the carbon atoms cf the alkyl or 
alkenyi are optionally replaced with S, SO, 30^, 0, 
or N?. : wherein R : is selected f rem the group 

10 consisting of hydrogen, (C,-C 5 ; -straight or branched 
chain aikyi, (C 3 -C 6 ) -straight or branched chain 
alkenyi or aikynyl, and (C.-C.) bridging alkyl 
wherein said bridging alkyl f crr.s a heterocyclic 
ring starting with the nitrogen cf NR.. and ending 

15 with one of the carbon atoms of said alkyl or 

alkenyi chain, and wherein said heterocyclic ring is 
optionally fused to an Ar group or C 3 -C 3 cycioalkyl; 

and when U is N, R, and R : are selected 
independently from the group consisting of: 

20 hydrogen, Ar as defined above, C 3 -C 9 cycioalkyl, 

C-C^ straight or branched chain aikyl or alkenyi, or 
C.-C s straight or branched chair, alkyl or alkenyi 
substituted in one or more positions with Ar, amino, 
halo, haloalkyl, hydroxy, trif iuororaethyl, C-C* 

25 straight or branched chain aikyi, C : -C. : straight or • 
branched chain alkenyi, carbcnyl, -hiocarbcr.yl, 
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aster, thioester, alkoxy, alkenoxy, cyano, r.icro, 
imir.o, aikyiamino, aminoaikyl, sulfhycryl, 
thioalkyi, sulfonyi, substituted alkyl or alkenyi 
whersir. any of the carbon atons of the alkyl or 
aiker.vl are optionally replaced v/ich 3, SO, SO-, C, 
or NR ; wherein R : is salecr.ec fr=a the group 
consisting of hydrogen, (C.-C.) -straight or branched 
chain alkyl, (C.-C,) -straight or branched chain 
alkenyi or alkynyl, and (C,-C 4 i bridging alkyl 
wherein said bridging alkyl forms a heterocyclic 
ring starting with the nitrcgen of NR, and ending 
with one of the carbon atoms of said- alkyl or 
alkenyi chain, and wherein said heterocyclic ring is 
optionally fused to an Ar group or C,-C, cycioaikyl; 

or R ; and R : may be taken together to form a 
heterocyclic ring. 

33. The compound of claim 32, wherein Ar is 
selected from the group consisting of naphthyl, 
indoiyi, furyl, thiazolyl, thienyl, pyridyl, and 
phenyl. 

34. The compound of claim 32, wherein the compound 
has an affinity for FKBP-type immuncphiiins . 

35. The compound of claim 34, wherein the FKBP-type 
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immuncchilins are FK3P12. 

36. The compound of claim 32, where in Che compound 
inhibits rotamase enzyme activity. 

5 

37. A pharmaceutical composition comprising a 
neurotrophical!*/ effective amount of the compound of 
claim 32 and a pharmaceutical!/ acceptable carrier. 

10 33. • A method of effecting a neuronal activity in an 

anima 1 , comp r i s ing : 

administering to the animal a neurotrophical!/ 
effective amount of the compound of claim 32. 

15 39. The method of claim 39, wherein the neuronal 

activity is selected from the group consisting of 
stimulation of damaged neurons, promotion of 
neuronal regeneration, prevention of 
neurodegeneration and treatment of neurological 

20 disorder. 

40. The method of claim 39, wherein the 
neurological disorder is selected from the group 
consisting of peripheral neuropathy caused by 
25 physical injury or disease state, physical damage to 

the brain, physical damage to the spinal cere, 
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stro>e associated with brair. damage, ar.d 
neurological disorder relating to neurodeger.eration. 

41 T he method of claim 40, wherein the 
5 neurological disorder reiatir.g to neurodegeneration 
is selected from the group consisting of Alzheimer's 
Disease, Parkinson's Disease, and amyotrophic 
lateral sclerosis. 
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